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ABSTRACT OF THE THESIS
Effects of Distress on Health Care Utilization
in Cancer Survivors (NHIS 2004)
by
Natalie Christine Kaiser
Master of Arts, Graduate Program in Psychology
Loma Linda University, August 2007
Dr. Jason Owen, Chairperson

Distress rates have been found to be around 43%, as indicated by a study of five
comprehensive cancer centers and as measured by the Distress Thermometer (Jacobsen,
et ah, 2005). Furthermore, few studies have examined the current health care utilization
among cancer patients as predicted by distress. Thus, population-based data from the
NHIS (2004) was analyzed using SUDAAN software 1) to ascertain the current levels of
distress as measured by the Kessler 6 scale experienced by cancer survivors based upon
demographic characteristics, family structure, physical comorbitities, and cancer-related
variables, and 2) to determine whether distress rates reported among cancer survivors
predict current health care utilization, both mental and physical. Results indicated that
cancer patients were significantly more distressed when compared to individuals with
other chronic diseases and healthy individuals, F (2,339) = 586.39, p < .0001.
Furthermore, gynecological cancers reported the highest levels of distress. Age
(8= -.01), education F (2,339) = 9.74, p = .0001, and physical comorbidities were found
to be salient predictors of distress in covariate-adjusted analyses. After controlling for
demographic, physical comorbidity, and cancer-related variables, distress among cancer
patients significantly increased the likelihood of seeing a mental health professional (OR

= 2.80, 95%CI = 2.13-3.67), as well as number of ER visits over the past 12 months (OR
= 1.47, 95%CI = 1.21-1.78). However, when compared to healthy and other chronic
disease groups, healthy individuals were the most likely to see a mental health
professional as predicted by distress levels (OR = 3.58, 95%CI =3.02-4.24). Yet, number
of ER visits for cancer patients increased the most as distress increased when compared
to healthy and other chronic disease patients (B=.35, p < .05).
Findings from the proposed study will be used to develop interventions in
alleviating distress among cancer survivors living with clinically meaningful distress and
will provide useful information to health care providers based upon the need and current
use of health care services. Future directions in research include evaluating possible
moderators of distress and health care utilization, such as cost and insurance-related
factors.

xi

Introduction and Literature Review
A diagnosis of cancer can be the source of a great amount of psychological
distress. While distress rates have been found to be around 43%, as indicated by a study
of five comprehensive cancer centers and as measured by the Distress Thermometer
(Jacobsen et ah, 2005), specific sources of cancer-related distress remain unclear.
Previous studies have attempted to identify personal, medical, and sociocultural
contributing factors to cancer-related distress, including extent of symptoms, relationship
with the medical team, history of psychiatric problems, coping skills, social support, and
socioeconomic status (Hewitt & Rowland, 2002). Furthermore, other contributing factors
that have been identified are: time since diagnosis (Deimling, Bowman, Sterns, Wagner,
& Kahana, 2006), cancer type, and survival rates associated with the diagnosis (Zabora,
Brintzenhofeszoc, Curbow, Hooker, & Piantadosi, 2001).
However, the lack of consensus regarding sources of cancer-related distress, as
well as distress rates, may be attributed to the small-scale studies that have varied with
cancer type. Thus, the goal of the present study is to provide a better estimate of cancerrelated distress rates as well as to explore and eventually pinpoint common sources of
such distress. More specifically, population-based data will be used to analyze the unique
effects of demographic factors, physical comorbidities, and cancer-related variables on
distress among over 2,000 cancer patients nationwide, with over 31 types of cancer.
Understanding the contributing factors to cancer-related distress will aid in developing
interventions to treat and ease distress rates, as well as individualizing care across
diagnoses and prognoses of cancer. Furthermore, understanding how distress among
cancer patients may contribute to health care utilization will speak to the current trend
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and possible needs of this growing population and thus provide specialized care for
cancer patients.
Since distress rates for cancer patients seem to fall in the 30-40% range (KadanLottick, 2005), there is a high need for mental health services among this population. In
addition, because cancer patients have higher rates of comorbid conditions and physical
limitations as a result of the treatment or course of their illness, they tend to have a
greater need for medical services (Kurtz, Kurtz, Given, & Given, 2006). However, much
is unknown regarding healthcare utilization, both medical and psychological, among
cancer patients. Hewitt and Rowland (2002) found that, compared with individuals
without a history of cancer, survivors of cancer reported significantly more contact with a
mental health provider in the past year (7.2% vs. 5.7%). Thus, while cancer survivors are
more likely to seek mental health care, the overall percentage of mental health service use
is quite low. This statistic is surprisingly low since depression rates have been found to be
as high as 43.4% among cancer patients (Zabora et ah, 2001).
Because increasing numbers of individuals diagnosed with cancer (upwards of
64%) are surviving beyond estimated five-year survival rates (SEER), there is an
increased need for medical attention and follow-up care (Sabatino, Coates, Uhler, Alley,
& Pollack, 2006). Therefore, it is imperative to understand the current trends and reasons
for healthcare usage among this population and to be able to identify the unmet needs or
barriers experienced by cancer patients in order to better serve this growing population.
The current study proposes to assess both mental and medical health care
utilization nationwide among a population of cancer survivors with varying diagnoses of
cancer and at various stages of the disease. In particular, it is of interest to determine
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whether or not psychological distress rates influence the use of both mental and physical
health care usage. Therefore, understanding the current trends of health care usage and
needs will enable health care providers to cater more effectively to those diagnosed with
cancer. Although it may appear normal and appropriate for cancer patients to experience
distress, it is important that it be acknowledged and treated. According to Bardwell et al,
(2006), prolonged and untreated depression may be associated with poorer medical
adherence, longer hospital stays, increased morbidity, and possibly even increased
mortality.
Contributors to Cancer-Related Distress
Much of the research surrounding distress of cancer patients and utilization of
mental health services has concentrated on small-scale studies regarding breast cancer
within single institutions (e.g., Fulton, 1998; Korfage et al., 2006; Tagay et al., 2006; &
Mehnert et al., 2006). Many prior studies concerning cancer-related distress have focused
on such elements as chronic pain (Spiegel, Sands, & Koopman, 1994), physical
impairments and absence of social support (Bardwell et al., 2006), younger age of the
patient (Korfage et al., 2006), and female gender (Beresford, Alfers, Mangum, Clapp, &
Martin, 2006). While these studies have undoubtedly offered great insight regarding
levels of distress and probable contributors to this distress within single diagnoses of
cancer, the results may not be subject to generalization among cancer patients of different
cultures, geographic regions, or with differing diagnoses. Below are some research areas
that attempt to explain distress in cancer patients.

4

Time Since Diagnosis
It is crucial to understand that cancer patients are dealing with differing degrees
and manifestations of distress throughout the post-diagnostic period. Discrepancies exist
in the literature concerning distress over the longitudinal course of the cancer experience.
It is commonly thought that after diagnosis distress rates generally decline over time
(Fulton, 1998; Hughes, 1985). This phenomenon has been explained in part by perceived
control of the situation, which is thought to decrease distress (Taylor et al., 1985). Yet
other studies have confirmed an increase in distress rates over time (Ell et al., 1988). This
is consistent with Hwang et al.’s (2003) research in patients with advanced stages of
cancer; they found that distress increases significantly over the last two to three months
before death, and especially in the last month of life.
Few analyses have been conducted on the prevalence as well as the nature of
cancer-related distress in patients over the course of time. With the recent advances in
diagnosis and treatment of cancer over the past several decades, a majority of those with
cancer will become long-term survivors. The five-year survival rate for all cancers is
nearly 59%, and an estimated eight million survivors live in the United States (American
Cancer Society, 2006). However, cancer survivors continue to experience diminished
quality of life because of physiological issues, psychological distress, and social life
disruption, even decades after diagnosis and initial treatment (Deimling et ah, 2006).
Rogers et al. (2006) observed that debilitating changes that may occur as a result of
treatment can create problems for social interaction and emotional expression, producing
a high incidence of psychological distress and depression. Rogers and colleagues went on
to suggest that psychological aspects are an important part of health-related quality of life
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and that recognition of these problems is useful in that these conditions are potentially
treatable. Intervention could well be used to ameliorate dysfunction and improve healthrelated quality of life.
Understanding the course that distress rates take post-diagnosis will help to better
meet the needs of patients at various steps of the cancer experience. Thus, because the
present study is concerned with cancer patients living in the general population, most are
probably not severely ill and have been living with their diagnosis for some time. In
addition, because the time since diagnosis varies, this study will provide a spectrum of
distress for cancer patients across time, with a variety of diagnoses and prognoses.
Disease Severity
Another factor that has been thought to contribute to psychological distress in
cancer patients is the stage or extent of the disease (Celia et ah, 1987). Thus, patients with
a poorer prognosis and more advanced stages of cancer report higher levels of
psychological distress (Zabora et ah, 2001). However, some studies have reported that
whether or not the cancer has metastasized has no effect on levels of self-reported distress
(Mystakidou et al., 2005).
The question thus remains: what elements about advanced-stage cancer diagnosis
contribute to elevated distress when compared to earlier-stage diagnosis of the disease?
Several factors contributing to higher distress rates among individuals with a poorer
prognosis include grief about present and future losses, fear of dying, concerns about
family and loved ones, the effect of drug treatment on mood (Massie, 2004; Besisik,
Kocabey, & Caliskan, 2003; Ito, Onose, Yamada, Onishi, Fujisawa, & Kanamori, 2003;

6
Geinitz, Zimmerman, Thamm, Keller, Busch, & Molls, 2004), increased pain (Geinitz et
al., 2004), and increased disability (Portenoy, Thaler, & Kornblith, 1994).
It is imperative to understand the aspects of each diagnosis and associated
survival rate of the cancer disease for each patient, in order to individualize and improve
the quality of care and assess the needs specific to the disease. Thus, the current study
attempts to piece together the puzzle regarding cancer-related distress in the context of
early versus late diagnosis, projected survival rate, and the unique effect of psychological
factors on cancer victims.
Social Support System Available to the Patient
The effects of a social support network on cancer patients can have both positive
and negative effects. On the one hand, sources of social support have been shown to offer
positive effects in offering love and a sense of community to the cancer patient (Ell,
Mantell, Hamovitch, & Nishimoto, 1989). Yet, when diagnosed with cancer, the patient
faces additional stress from the possibility of death, thoughts of losing loved ones, and
concern for what happens to those left behind (Kadan-Lottick et al., 2005). Marital status
as a form of social support has also been examined, showing that those who are married
displayed the lowest levels of distress (Zabora et al., 2001).
However, while general social support and marital status have been assessed, the
literature lacks detailed studies regarding family composition and how this affects
distress. Understanding the family and social structure of the patient will help to identify
the resources and support systems, as well as responsibility and possible losses, that this
patient faces. Therefore, family structure is considered a significant contributor to cancer-
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related distress. The current study seeks to identify how the family composition of the
patient specifically affects distress levels of cancer survivors.
Age of the Individual with Cancer
Based upon what stage one is at in life, there are certain events that one expects or
is prepared to face. When we are young, we have the world on a string, with our whole
lives ahead of us. Yet people at the more advanced stages of life are beginning to accept a
near ending and experience feelings of possible impending death. Therefore, naturally,
age of diagnosis of cancer greatly affects distress levels based upon what the patient has
experienced and still expects out of life (Deimling, Wagner, Bowman, Sterns, Kercher,
and Kahana, 2006). Studies regarding the effect of age on cancer-related distress are
conflicting; while some studies report more depressive symptoms among older patients
(Mystakidou et ah, 2005), other studies report that younger patients display more signs of
distress, until the age of 85, where distress appears to spike again (Zabora et ah, 2001).
Because there is a lack of consensus surrounding the effect of age, and because it
is important to address the effect of age in addition to several other variables, the present
study hopes to evaluate the effect of age among a large sample with population-based
data. Because most of the studies conducted on age and cancer-related distress have been
confined to small-scale, single-institution studies (Deimling, 2005, N = 321, Mystakidou,
2005, N = 120), this study seeks to seek out a more consistent pattern of distress based
upon age. Moreover, developing an understanding of how different age groups adapt to a
cancer diagnosis will help to create more age-appropriate interventions.
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Gender
Gender differences in depression and other psychiatric conditions have been
widely documented in the general population (Nolen-Hoeksema, 2006). Therefore,
several studies have analyzed the differential gender-based adaptation of a cancer
diagnosis. However, there seem to be contradictory results. While some studies have
found there to be no gender differences in terms of cancer-related distress (Beresford et
ah, 2006; Deimling et ah, 2006; Zabora et ah, 2001; & Carlson et ah, 2004), other studies
have found that females tend to display more anxiety and depressive symptoms
(Mystakidou et ah, 2005; Deimling et ah, 2006). Interestingly, no studies have reported
men with higher levels of psychological distress when compared to women.
In considering the effects of gender on cancer-related distress, there are other
factors that should be considered; for instance, is the cancer gender-specific? (e.g. breast,
ovarian, cervical, prostate, testicular), or is the cancer gender-common? (e.g. lung,
pancreatic, colon, etc.). While looking at distress rates within cancer types, it is important
to consider the prognosis/ survival rate of different types of cancer. For example, perhaps
women diagnosed with ovarian cancer, a serious form of cancer, will report higher levels
of distress in relation to men diagnosed with highly treatable prostate cancer. This
observation may be attributed to survival rate as opposed to gender.
Yet another factor to consider while examining gender differences in cancerrelated distress rates are cultural determinants (Mehnert, Shim, Koyama, Cho, Inoi, Paik,
& Koch, 2006). Some cultures may find it less socially acceptable for men to admit to
distress, which may in turn explain why females have been found to report higher levels
of distress.
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Moreover, when gender differences are found to exist in terms of cancer-related
distress, it is important to recognize that a cancer diagnosis may affect men and women
uniquely and may trigger different coping methods among the genders. Therefore,
intervention efforts may need to cater differently to men versus women. Again, the
present study attempts to address the issue of gender on a larger scale, using populationbased data which may diminish some of the inconsistencies in the literature of smallscale studies concerning gender differences in cancer-related distress.
Cancer-Related Pain and Physical Limitations
Although the relationship between depression and pain in patients with cancer has
been well researched over the years, the influence of one upon the other is still poorly
understood (Spiegel, Sands, & Koopman, 1994). Cancer patients have also been known
to experience other physical comorbitities that may induce pain and cause further
physical disability (Sydney, Sharkey, Herbert, Haddad, & Wu, 2006). Thus, living with a
chronic disease, experiencing pain and other physical ailments, and the resulting
psychiatric conditions may greatly reduce one’s quality of life (Strine, Kobau, Chapman,
Thurman, Price, & Balluz, 2005). Therefore, because pain has been acknowledged as a
significant contributing factor to distress among cancer patients (MeWayne & Heiney,
2004; Fulton, 1998; Speigel et al., 1994), it is important to control for such occurrences.
Understanding how physical pain and impairment affects the individual psychologically
is vitally important to managing physiologic as well as psychological symptoms.
Therefore, the current study plans to take into account physical comorbidites that may be
sources of pain for cancer patients in order to better understand how such pain is
manifesting itself psychologically and thus affecting adjustment to living with cancer.

10
As evidenced by previous studies and suggestions for further research, several factors are
to be considered in understanding cancer-related psychological distress. However, few
conceptually/ theory-driven studies in this area of research have been introduced.
Examining the effect of cancer on distress may be eased by the incorporation of a
theoretical context, and thus is an area of interest and future exploration.
Biopsychosocial Theories That Explain Psychological Adjustment to Cancer Diagnosis
Much of the literature on chronic illnesses and psychological distress have painted
a clinical picture: psychological responses to medical diagnoses illicit depressive
symptoms (e.g. loss of hope for recovery, anxiety and fear about death, difficulty with
disability, etc.), and there are several psychological factors that act as moderators to this
stress (e.g. social support, emotional control, spirituality, etc. Anderson, Shaprio, Farrar,
Crespin, & Wells-Digregorio, 2005). Yet, there appears to be lack of theory modeling the
effects of cancer on adjustment or distress. However, a few past studies have attempted to
take on a more theoretical approach in understanding this phenomenon. For example, a
stress and coping paradigm was evaluated to explain individual differences in
psychological adjustment to chronic illnesses such as cancer (Felton, Revenson, &
Flinrichson, 1984). Results showed that coping strategy use tended to be minimally
explained by medical diagnosis. However, cognitive strategies (such as information
seeking) are related to positive affect whole emotional strategies (such as avoidance,
blame, and emotional ventilation) are related to negative affect, lower self-esteem, and
poorer adjustment to illness (Felton et al., 1984).
These findings were similar to the research conducted by Voogt, Van der Heide,
Leeuwen, Visser, Cleiren, Passchier, & Van der Maas (2005) who tested the
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psychological theory that positive and negative affect have been recognized as separate
axes of psychological well-being, and may be related to personality characteristics
(Watson, Clark, & Tellegen, 1988). Researchers found that in cancer patients, negative
affectivity has been found to be related to both anxiety and depression, while the absence
of positive affect is related more strongly to depression (Boon & Peters, 1999). This
suggests that mood disorders such as anxiety and depression in cancer patients may be
related to the absence of positive feelings, and not, as in psychiatric depression and
anxiety, to a high level of negative feelings (Boon & Peters, 1999). Such an assertion
leads to the viewpoint that positive and negative emotions are related to different,
neurophsiologically different motivational symptoms (Carver, Lawrence, & Scheier,
1999; Gray, 1981).
Anderson and colleagues (1994) also tried to tie theory in to explain biologic
effects, such as persistent down regulation of elements of the immune system, and
adverse health outcomes, such as higher rates of respiratory tract infections, to the
prolonged stressor of living with a cancer diagnosis. These researchers suggested a biobehavioral model of adjustment to the stresses of cancer and mechanisms by which
psychological and behavioral responses may influence biological processes.
It is important to introduce conceptual frameworks to the study of cancer and
distress in addition to research the psychological mechanisms that contribute to the
psychological status of cancer patients in order to better and understand this population.
Therefore, the lack of conceptually driven research in this area calls for further research
to help explain the psychological processes that moderate cancer diagnosis and distress
levels. Therefore, the current study hopes to determine the factors that underlie cancer-

12
related distress using a large sample of cancer patients and evaluate this fit of current
theories proposed to explain adjustment in these patients as well as introduce possible
new horizons for theoretically-based research in this area.
One of the major components involved in creating a conceptual framework for
determining relationships among distress and cancer comes in being able to accurately
measure distress levels. Several different measures have been used to assess
psychological distress among cancer patients, specifically, as will be discussed below.
Measures Used to Assess Distress in Cancer Patients
Over 40 standardized instruments have been used to measure psychological
distress among cancer patients. However 7 of them emerge as the most frequently used.
The instruments most widely used are all relatively brief, requiring less than 20 minutes
to complete. Also, most of these instruments possess individual subscales as well as
global scores. However, it is noted that none of these scales were specifically designed
for use with cancer patients, yet they have a high level of use in general medical and
psychiatric populations. Given that cancer patients are found to yield similar levels of
significant distress to the general population, it is appropriate for these measures to be
used. The seven most commonly used scales within the population of cancer patients are
as follows: The Profile of Mood States (POMS), Psychosocial Adjustment to Illness
Scale (PAIS), Brief Symptom Inventory (BSI), Symptom Checklist 90-R (SCL-90),
State-Trait Anxiety Inventory (STAI), Center for Epidemiological Studies Depression
(CES-D), and the Beck Depression Inventory (BDI) (Zabora et ah, 2001).
The Profile of Mood States (1971) is a self-reported anxiety and depression
measure asking respondents the degree to which statements described how they had been
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feeling during the past week. Responses ranged from ‘0 = not at all’ to ‘4 = extremely’.
The anxiety subscale contains 9 items such as shaky, tense, on edge, and panicky. The
reliability coefficient is .86 (Deimling, Bowman et al, 2006). Yet one of the main
complaints with the POMS is the extensive length of the measure, which may sacrifice
the accuracy of the results (Zabora et al., 2001).
The CES-D is a widely used measure of depression and is a scale consisting of 20
items asking respondents the frequency during the past year that they have felt depressed,
happy, lonely, sad, and fearful. Answer categories ranged from ‘0 = never/ rarely’ to ‘4 =
all of the time’. This depression scale has a Cronbach’s alpha of .87 (Deimling, Bowman,
et al., 2006). One of the limitations of the CES-D is the fact that this measure taps into
somatic symptoms when asking such things regarding loss of appetite, which may be
indicative of other comorbid conditions other than distress itself.
The BSI is a shortened version of the Symptom Checklist 90-R, and together,
these two related instruments may possess the highest frequency of use in psychosocial
research within cancer patients. It is a 53-item measure of psychological distress that
contains three global and nine subscales. It is written at a sixth-grade reading level and
only requires 5-7 minutes to complete. Each item is rated on a 5-point likert scale from 0
(not at all) to 4 (always). The patient is asked to respond to each item in terms of how
they’ve been feeling in the past 7 days. The BSI consistently yields a high sensitivity of
.87 and specificity of .89 (Zabora et al., 2001). However, one of the potential downfalls
with the BSI is the emotional laden content of some of the items which may put some of
the respondents off (Zabora et al, 2001).
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There are several more measures of psychological distress that have been used
among cancer patients and survivors, yet a brief glimpse of such measures have been
offered for the purpose of drawing contrast and comparison to the measure used in the
current study, the Kessler 6.
The Kessler 6 is a six-question short-form scale embedded within a 10-question
scale that was developed especially for the redesigned US National Health Interview
Survey (NHIS). It also has consistent psychometric properties across major socio
demographic sub samples. The scales strongly discriminate between community cases
and non-cases of DSM-IV/ SCID disorders, with areas under the Receiver Operating
Characteristic (ROC) curve of .87-.88 for disorders having Global Assessment
Functioning (GAF) scores of 0-70 and .95-.96 for disorders having GAF scores of 0-50.
Therefore, the brevity, strong psychometric properties, and ability to discriminate DSMIV cases from non-cases make it attractive for use in general-purpose health surveys
(Kessler et ah, 2002).
Now that distress rates among cancer survivors have been discussed, it is
important to analyze how distress rates, in turn, effect health care utilization, both
physical and mental. This is an under-researched area that may greatly contribute to the
understanding of the pattern associated with health care use among this population.
Because this population is at an increased risk for increased medical conditions and
increased distress rates (Hewitt & Rowland, 2002), it is thought that this population is
more likely to necessitate a wide-range of health care uses. The question remains, are
they tapping into the resources available to them? And more importantly, what resources
are available to cancer patients?
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Health Care Utilization Among Cancer Survivors
The term “cancer survivor” has been applied to any individual who has received a
cancer diagnosis at any time throughout their life (Sabatino et ah, 2006); however the
medical definition of survivorship has been defined as surviving 5 years past diagnosis
(Mullan, 1985). Recent estimates assert that 64% of cancer patients survive five or more
years, post-diagnosis (Savatino et ah, 2006). Thus, with a growing population of
survivors and increasing survival for many cancers, access to health care among
survivors is naturally becoming more important (Sabatino et ah, 2006). Little research
has been done concerning access to and use of care among cancer survivors, especially as
a function of health insurance coverage. It is thought that uninsured adults with chronic
conditions, such as cancer, are more likely than those who are insured with chronic
conditions to have unmet medical care needs due to cost issues, which in turn may
contribute to adverse health outcomes. Therefore, it is unclear as to whether or not cost
barriers to receiving care exist among survivors. In a study conducted by Sabatino et al.
(2006), it was reported that cancer survivors were more likely than adults without cancer
to be uninsured because they lost Medicaid or medical plan coverage. This study also
concluded that greater than 20% of survivors reported delaying or missing health care
that was needed within the past year because of cost issues.
Shaw and colleagues (2006) have identified cancer survivors to be at an elevated
risk for long-term health problems. Therefore, it is expected that survivors of cancer will
use health care services mores than individuals without a cancer diagnosis (Shaw et al.,
2006). However, it has been noted that there is very little understanding of the patterns of
healthcare use among survivors (Shaw et al., 2006). This study found that 92% of
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survivors and 85% of those without cancer reported at least 1 consultation with a health
care practitioner over the past year. Similar numbers consulted a general practitioner,
whereas significantly more survivors than non-cancer patients were likely to have seen a
specialist such as an oncologist (Shaw et al., 2006). It was found that males were less
likely that females to consult a general practitioner of oncologist in the last year, and
health care visits increased with age at study (Shaw et al., 2006). Education was not
related to general practitioner visits, yet more educated people were more likely to
consult with an oncologist (Shaw et al., 2006).
Yet another study conducted demonstrated how with increased hospitalizations in
cancer patients, survival decreases. The study looked at lung cancer patients on Medicare
and found that prior hospitalizations were associated with lower rates of treatments
including chemotherapy, radiation, and surgical treatment (Sydney et al., 2006). In
addition, 14% of lung cancer patients who received chemotherapy treatment experienced
at least one hospitalization representing a possible complication of cancer chemotherapy.
However, those with a comorbid chronic condition such as congestive heart failure or
chronic obstructive pulmonary disease were not found to experience more
hospitalizations than other lung cancer patients without such comorbitities (Sydney et al.,
2006). Sydney and colleague’s (2006) findings concerning health care utilization within
lung cancer patients was also similar to Earle et al. (2002) findings that nonwhite
ethnicity and lower socioeconomic status were associated with a lower probability of
both seeing an oncologist and receiving treatment once seen.
According to Hewitt & Rowland (2002), and estimated third to half of those
diagnosed with cancer experience significant levels of distress. Therefore, compared to
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individuals without a history of cancer, survivors tend to report significantly greater
contact not only with physical health care providers, but also mental health care
professionals (7.2% vs. 5.7%) (Hewitt & Rowland, 2002). This study also found that
among both cancer survivors and those without a history of cancer, use of mental health
services was significantly greater among younger people, females, those who had never
been married, those with two or more comorbid chronic medical conditions, and those
with mental health problems (Hewitt & Rowland, 2002). Mental health service use was
also found to be greater among those with less than a high school education; however,
more unmet needs were found among this population as well (Hewitt % Rowland, 2002).
Likewise, those without insurance, because of additional incurred cost, were more likely
to report an unmet need of mental health services (Hewitt & Rowland, 2002).
The question remains, what are the consequences of not seeking health care,
whether it is physical or mental? It has been found that untreated depression among
cancer patients has been associated with poorer medical adherence (Colleoni, Major,
Dimsdale, et ah, 2000; Ayres, Hoon, Franzoni, et al., 1994), longer hospital stays
(Bardwell, Noatarajan, Dimsdale, Rock, Mortimer, Hollenbach, & Pierce, 2006), and
increased morbidity and possibly mortality in breast cancer (Hjer, Andersen, Keidling, et
al., 1999; Watson,. Haviland, Greer, et al., 1999). Yet the pattern of health care
utilization, both physical and mental, among cancer survivors remains unclear. Thus,
understanding the current patterns as well as unmet needs of this population will aid in
providing more thorough and individualized health care to the population of cancer
survivors with many physical as well as mental health care needs and may prevent more
serious medical events from occurring.
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Limitations in the Literature
Although cancer-related distress has been widely studied in a variety of settings,
results that have arisen from small-scale studies within single institutions and within
single diagnoses of cancer have been contradictory and inconclusive. Similarly, much of
the research conducted on distress among cancer patients has been completed on an
inpatient basis, while individuals are still undergoing various forms of treatment.
However, much is unknown about the mental state and distress rates of those still living
with cancer even years beyond diagnosis (Deimling et al, 2006). Therefore, using
population level data which surveys individuals living all over the United States with
over 30 different cancer diagnoses, at different times of the cancer experience will help to
paint a broader picture of the overall cancer experience and will help to understand what
is going on at several stages of a cancer diagnosis from different demographic
backgrounds. In addition, much of the distress scales used in previous research has
utilized scales which measure somatic symptoms, which may obscure the overall effect
of distress and may tap into other chronic comorbid medical conditions. However, the use
of the K6 scale prevents the overlap of somatic symptoms and distress symptoms in a
brief scale ideal for population based data collection.
Furthermore, much is unknown about the current use of health care services, both
mental and physical, among cancer survivors. It is thought that because cancer can be
both physically and mentally taxing, that cancer patients would have a higher need and
thus a higher rate of health care use. However, there are several unexplored factors which
may contribute to the current trend of health care use among the population of cancer
survivors
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Therefore, the present study attempts to measure distress rates across several
different diagnoses of cancer while controlling for other physical comorbid, cancerrelated, and demographic factors. In turn, perhaps understanding distress rates and the
source of this distress within cancer survivors will help paint a clearer picture of current
health care utilization trends among this population in order to help better serve cancer
patients from a broad spectrum of demographic backgrounds, distress rates, and cancer
diagnoses.

Research Plan
The primary goal of the proposed project is to assess current rates of
psychological distress reported among cancer survivors across 31 different cancer
diagnosis using population based data from the National Health Interview Survey (NHIS,
2004). From there, distress rates will be used to determine current health care utilization
(both physical and mental health care) among this population of cancer survivors.
Findings from the proposed study will be used to develop interventions in alleviating
distress among cancer survivors living with elevated distress and will provide useful
information to health care providers based upon the need and current use of health care
services in both Canada and the United States. To accomplish these goals, five specific
aims and associated hypotheses are proposed.
Aims and Hypotheses
Aim 1
To evaluate demographic characteristics and the levels of distress experienced by
individuals with cancer, individuals diagnosed with other chronic diseases, and “healthy”
individuals. More specifically, the aim is to evaluate the differential rate that cancer
patients report distress when compared to the other two diagnostic groups.
Hypothesis. Cancer patients will report higher levels of distress when compared
to those diagnosed with other chronic diseases and healthy individuals when controlling
for demographic variables.

20

21
Aim 2
To evaluate the current levels of distress experienced by cancer survivors based
upon demographic characteristics, family structure variables, physical comorbidities, and
cancer-related variables.
Hypotheses. (1) Psychological distress will vary across cancer diagnoses: those
cancers with higher survival rates will correspond to lower levels of self-reported
psychological distress (when controlling for demographic and physical comorbid factors)
(2) Distress will be significantly associated with demographic characteristics
(gender, low SES, age, social support, greater comorbidity), as well as cancer prognosis
variables.
Females will report higher levels of distress when compared to their male
counterparts.
As income increases, self-reported distress rates will decrease.
Older patients will report lower levels of distress than younger cancer patients.
Individuals with more immediate family members and larger households will report
lower levels of distress than those with fewer family members (greater social
support network).
Those who report more physically comorbid conditions will report elevated levels
of distress.
Aim 3
Determine whether the effect of distress on health care utilization variables differs
across cancer patients, individuals diagnosed with other chronic diseases, and “healthy
individuals.”
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Hypothesis. Cancer patients who report the highest levels of distress will report
higher levels of health care visits.
Aim 4
To determine whether distress rates reported among cancer survivors predict
current health care utilization (both physical and mental health care utilization).
Hypothesis. Higher distress rates, in turn, will predict greater health care
utilization, when controlling for demographics, physical comorbidities, social support,
and cancer-prognosis variables.
Aim 5
To determine if there is an interaction of distress and affordability of mental
health care on number of visits to the emergency room over the past 12 months.
Hypothesis. Distressed cancer patients who report they cannot afford mental
health care will visit the ER more often than patients who report they can afford mental
health care.

Experimental Approach and Research Design
All data used for the purposes of this study was collected as part of the 2004
National Health Interview Survey (NHIS, 2004). The NHIS a public-use dataset and is
the primary source of general health information for the resident civilian noninstitutionalized population and is conducted by the National Center for Health Statistics
(NCHS), a component of the Centers for Disease Control and Prevention, U.S. Public
Health Service, Department of Health and Human Services (U.S. Dept of Health and
Human Services Center for Disease Control and Prevention National Center for Health
Statistics, 2000). The NHIS provides estimates on health indicators, health care
utilization and access, and health-related behaviors (U.S. Dept of Health and Human
Services Center for Disease Control and Prevention National Center for Health Statistics,
2000). In order to maintain respondent confidentiality, the NCHS withholds variables
from the NHIS’s public use data files that could permit explicit or implicit identification
of the survey respondents (U.S. Dept of Health and Human Services Center for Disease
Control and Prevention National Center for Health Statistics, 2000).
Sample Design, Subsampling, and Estimation Structures of the NHIS
The NHIS is based on a stratified multistage sampling design, yet a new sample
design is implemented following each decennial census (U.S. Dept of Health and Human
Services Center for Disease Control and Prevention National Center for Health Statistics,
2000). The 1995-2004 design produced estimates for the nation; however it is not
designed to produce reliable state-level estimates for every state (U.S. Dept of Health and
Human Services Center for Disease Control and Prevention National Center for Health
Statistics, 2000). The NHIS focuses its attention on making design-based inferences
23
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about the health of people and households in the target population; this is accomplished
by inflating the responses of each surveyed person or household in NHIS, by a national
weight factor (U.S. Dept of Health and Human Services Center for Disease Control and
Prevention National Center for Health Statistics, 2000). The target universe was
partitioned into approximately 1,900 primary sampling units (PSU’s) which are single
counties, groups of adjacent counties, or metropolitan areas. The PSU’s are then further
stratified according to metropolitan status. The NHIS sample is treated as having 339
strata, each containing two sampled PSU’s. The PSU’s were treated as though they were
sampled with replacement, which provides slightly more conservative (larger) standard
errors.
Participants
The interviewed sample for 2004 consisted of 36,579 households, which yielded
94,460 persons in 37,466 families (U.S. Dept of Health and Human Services Center for
Disease Control and Prevention National Center for Health Statistics, 2000). The Sample
Adult Component, which required self-response to all questions unless the sample adult
was physically or mentally unable to do so, was 31,326 persons 18 years of age or older.
There were 342 cases where a knowledgeable proxy answered for the sample adults (U.S.
Dept of Health and Human Services Center for Disease Control and Prevention National
Center for Health Statistics, 2000). The conditional response rate for the Sample Adult
Person component was calculated as 83.8% of persons identified as sample adults. (U.S.
Dept of Health and Human Services Center for Disease Control and Prevention National
Center for Health Statistics, 2000). Of these adults, 2,339 have been diagnosed with some
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form of cancer based on self-report (U.S. Dept of Health and Human Services Center for
Disease Control and Prevention National Center for Health Statistics, 2000).
As part of the 2004 NHIS dataset, there are four different files that can either be
analyzed separately or combined to be analyzed as a whole. The first file is a Household
Level file, which is considered as the base file from which all other files are built. Next is
the Family Level File which contains variables that describe characteristics of the
families living in the households. Then there is the person-level file which consists of
five different sections: health status and limitation of activity, health care access and
utilization section, health insurance sections, socio-demographic section, and the income
and assets section. Finally, there is the sample adult file in which the questions in the
section are more specific and are intended to gather more detailed information (U.S. Dept
of Health and Human Services Center for Disease Control and Prevention National
Center for Health Statistics, 2000). For selected households, the NHIS collects some
information on all household members, and additional information is obtained for
randomly selected persons in each household.
This hierarchy of sampling allows the creation of household- and person-level
base weights. Each base weight is the product of the universe of the probability of
selection at each sampling stage. Roughly speaking, the base weight is the number of
population units a sampled unit represents. The base weights are adjusted for non
response, and ratio-adjusted to create final sampling weights. Further variables that are
used in the 2004 NHIS for variance estimation are available in the person file and include
STRATUM for variance estimation, PSU for variance estimation, and WTFA- Weight,
final annual person weight.
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In addition, SUDAAN software package (Shah et al., 1997) was used to analyze
the data and is useful in stratified, multistage sampling datasets and aids in producing
accurate and standard error estimates. More information on SUDAAN is available in the
Data Analysis section of this document.
Measures
Information on the NHIS 2004 dataset is provided above and the item wording
and response options for the specific variables analyzed are described thoroughly in the
appendix.
Demographic Measures
In order to assess demographic measures of the participants analyzed in the
current study, the following variables from the sample adult file were analyzed: Age
(continuously measured from 1-85, then 1 response given for 85 years and older); Gender
(male or female); Income group (categorical $50,00 and under per annum, $50-75,000
per annum, $75,000 and above per annum); Education level (categorical- less than high
school education, equivalent to high school education, above high school education);
Ethnicity (categorical- Hispanic, Caucasian, Black, and “other”); and Marital Status
(categorical - separated, divorced, married, single, and widowed).
Family Structure Variables
The following family structure variables were analyzed as contained in the family
file of the 2004 NHIS in order to evaluate how family correlates are related to the
experience of the participants: Number of family members in the immediate family
(continuously measured, 1-99); Number of kids under the age of 18 in the family
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(continuously measured, 0-25); and number of elders over the age of 65 in the family
(continuously measured, 0-25).
Physical Comorbidity/Chronic Disease Variables
The following variables from the sample adult file were extracted from the adult
health conditions of the NHIS 2004 in order to take into account the physical conditions
and complaints chronic disease sufferers as well as comorbid conditions reported by
cancer patients: whether or not participants have been told by a physician that they have
hypertension, asthma, chronic pain, arthritis, liver disease, kidney disease, emphysema,
cardiac disease, or diabetes.
Cancer-Related Variables
In order to analyze what aspects of a cancer diagnosis are associated with distress
in cancer patients, the following cancer-related variables were analyzed from the adult
health conditions file in the sample adult file of the 2004 NHIS: Type of cancer diagnosis
and time since diagnosis. However, 5 year survival rates associated with the diagnosis
were also obtained from the Surveillance and Epidemiological End Results website
(SEER, 1995-2001).
Health Care Utilization Variables
The degree of health care utilization was assessed in order to predict what factors
may contribute to patterns of health care utilization patterns. The following variables
from the sample adult file were evaluated: Number of emergency room visits in the past
12 months, whether or not (yes/no) one had visited a general doctor, medical specialist,
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mental health professional, or was able to afford mental health care over the past 12
months.
Measure ofNon-Somatic Psychological Distress—The Kessler 6
The Kessler 6 is a six-question short-form scale embedded within a 10-question
scale that was developed especially for the redesigned US National Health Interview
Survey (NHIS). It has good precision in the 90-99th percentile range of the population
distribution (standard errors of standardized scores in the range .20-.25) as well as
consistent psychometric properties across major socio-demographic sub samples. The
scales strongly discriminate between community cases and non-cases of DSM-IV/ SCID
disorders, with areas under the Receiver Operating Characteristic (ROC) curve of .87-.88
for disorders having Global Assessment Functioning (GAF) scores of 0-70 and .95-.96
for disorders having GAF scores of 0-50. Therefore, the brevity, strong psychometric
properties, and ability to discriminate DSM-IV cases from non-cases make it attractive
for use in general-purpose health surveys (Kessler et al., 2002).
Therefore, the K6 is a measure of nonspecific psychological distress over a 30day recall period and has been featured in the NHIS since 1997. It asks respondents about
six manifestations of psychological distress: “During the past 30 days, how often did you
feel (a) so sad nothing could cheer you up? (b) Nervous? (c) Restless or fidgety? (d)
Hopeless? (e) That everything was an effort? And (f) worthless?” Possible responses are
“All of the time,” “Most of the time,” “Some of the time,” “A little of the time,” “None of
the time.” Scoring of the individual questions is based on a scale between 0 and 4 points,
according to increased frequency of the problem, yielding an overall score of 24. This
score is used to determine an index of Serious Mental Illness, or SMI. To be classified as
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having a SMI, an individual must have at least one 12-month DSM-IV disorder, other
than substance-use disorder, and have a serious impairment (Global Assessment of
Functioning score of < 60). According to scoring criteria established by Kessler, a score
of > 13 equalizes false positives and false negatives, creating a total classification
accuracy of .92. Therefore, persons with a score of 13 or greater are considered to be
likely cases of SMI (Strine et al., 2005).
Data Analysis
For the purposes of this study, person-level data was merged with the adult
sample dataset to obtain relevant information. Several pertinent variables were recoded
for the purpose of the analyses as described above in the Measures section of the
methods. The data analyses were performed using SAS-Callable SUDAAN (Shah et al,
1997), which will be described below.
SUDAAN Software Package—SAS Callable
The use of statistical procedures that are based on the assumption that data are
generated via simple random sampling generally will produce incorrect estimates of
variances and standard errors when used to analyze data for the NHIS (U.S. Dept of
Health and Human Services Center for Disease Control and Prevention National Center
for Health Statistics, 2000). The clustering protocols that are used in the multistage
selection of the NHIS sample require other analytic procedures, as analysts who apply
simple random sampling will produce standard error estimates that are, on average, too
small, and are likely to produce results that are subject to excessive Type I error (U.S.
Dept of Health and Human Services Center for Disease Control and Prevention National
Center for Health Statistics, 2000). Thus, the creation of SUDAAN was a response to the
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need for statistical software that supported analysis of data from complex sample surveys
which employ stratified, multi-stage cluster samples (Shah et ah, 1997). It is able to
accommodate a variety of study designs and compute standard errors for ratio estimates,
means, totals, regression coefficients, and other statistics (Shah et ah, 1997). SUDAAN
offers a broader range of design types and test statistics than any other statistical package.
It enables you to obtain point estimates from survey and other types of clustered data
using proper design parameters, and also enables you to compute appropriate standard
errors of these estimates using a variety of sample designs. It also utilizes syntax similar
to SAS for statements and options (Shah et al., 1997).
Using SUDAAN to analyze survey data. SUDAAN is the only software package
that offers both Taylor series linearization and replication methods for robust variance
estimation of descriptive statistics and regression parameters. Analyses applied for the
purposes of this study in SUDAAN include obtaining frequencies (PROC FREQ),
regression (PROC REGRESS), logistic regression (PROC RLOGIST), and Chi-Square
(PROC CROSSTAB). The SUDAAN design choice determines how standard error
estimates are obtained. In SUDAAN, the variance estimation is based on either the
Taylor series linearization method or replication methods. The estimation for the
purposes of these analyses was using Taylor linearization. These designs can be further
distinguished by whether they use with replacement or without replacement sampling in
the first stage of sample selection. With Replacement was used for the purpose of the
NHIS, as was described in the Experimental Design section relating to the structure of the
NHIS (2004).
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A complete sample design in SUDAAN includes 2 components: the DESIGN =
option on the PROC statement specifying the design choice, and the sample design
statements further specifying the declared option.
More about Taylor Linearization. The Taylor Series Linearization approach
(Rust, 1985) is based on a method that derives a linear approximation of variance
estimates that are in turn used to develop corrected standard errors and confidence
intervals. A major advantage of this method is that it is very efficient computationally as
individual replicate models do not have to be calculated (Rust, 1985).
Tepping (1968) suggested the use of Taylor series linearization for estimating
variances in complex sample surveys. Application to means and linear regression
coefficients for complex surveys and was presented by Kish and Frankel (1974) and
Folsom (1974).
The Taylor series linearization methods is illustrated for statistics that can be
defined explicitly as functions of linear statistics estimated from the survey sample.
Means, totals, proportions, general ratios, and linear regression coefficients all fall into
this category of functions (Shah et al., 1997).
For the Taylor series linearization with replacement, this implies sampling with
replacement at the first stage. The sampling fraction in a first stage stratum is the number
of primary sampling units (PSU’s) selected into the sample divided by the population
number of PSUs in the stratum (Shah et al., 1997).
Variance estimation with WR design. First, a simple robust variance estimator for
cluster-correlated data is derived, and then it is extended to a stratified survey design.
Analyses run in SUDAAN are divided under the hypotheses outlined for the study below.
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Cancer patients will report higher levels of distress when compared to those
diagnosed with other chronic diseases and healthy individuals when controlling for
demographic variables.
To evaluate this hypothesis, each demographic variable was primarily
analyzed in unadjusted analyses in order to determine if there were between-group
differences. This was done by conducting Chi-Square analyses for categorical
demographics (income, sex, education, marital status, and ethnicity) across the 3
diagnosis groups. For continuous variables such as age and distress, group differences
were evaluated by conducting one-way ANOVA’s. Once simple, unadjusted analyses
were conducted, an ANCOVA (analysis of covariance) was employed to determine if
distress rates differed by diagnosis groups after co varying for demographic variables.
Psychological Distress will vary across cancer diagnoses: those cancers with higher
survival rates will correspond to lower levels of self-reported psychological distress
(when controlling for demographic and physical co morbid factors)
Among those diagnosed with some form of cancer, different diagnoses were
broken down into major categories (11) based upon survival rates and sample sizes (> 50
individuals within each diagnosis). A One-Way ANOVA was conducted to determine
differences among categories of cancer types on self-reported scores of psychological
distress. Post-hoc multiple comparisons using the effects statements in SUDAAN
(choosing a reference group based upon lowest distress rate and conducted the number of
levels of the variable-1 comparisons to see where significant differences exist) were
conducted to determine the direction of the results.
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Chi-Square analyses were then run to determine which group of cancer was more
likely to report significant distress levels (indicative of a Serious Mental Illness (K6 score
of >13).
Distress will be significantly associated with demographic characteristics, family
structure variables, physical comorbidity predictors, as well as cancer prognosis
variables
In order to evaluate this hypothesis, psychological distress was regressed onto
demographic, family composition, physical comorbidity, and cancer prognosis variables,
first using simple linear regression to determine which factors significantly predict
distress. Then predictors were modeled hierarchically to determine if cancer-related
variables (i.e. time since diagnosis, cancer type, and 5 year survival rate) significantly
predict distress after controlling for demographic, family structure, and physical co
morbidities.
Higher distress rates, in turn, will predict greater health care utilization (both
mental and physical health care)
In order to evaluate the above hypothesis, psychological distress was used to
determine health care utilization using both simple and covariate adjusted logistic
regression - then the effect of psychological distress on health care utilization (i.e.
number of ER visits, general doctor visits, medical specialist visits, and mental health
professional visits over the past 12 months) was examined while controlling for other
covariates (i.e. demographic, physical co morbidity, and cancer prognosis variables).
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There will be an interaction between diagnosis group and distress on health care
utilization variables: Cancer patients who report elevated levels of distress will
report the highest levels of health care utilization.
In order to evaluate this hypothesis, the distress variable was centered
by subtracting the mean of 1.32. Then, contrasts were computed looking at the cancer vs.
healthy then the cancer vs. other chronic disease group. An interaction variable was
computed by multiplying the centered distress variable and the different diagnosis
contrasts. A base model of regression was run wherein health care utilization variables
were be regressed (using logistic and multiple regression) onto the two main effects of
the distress and the diagnosis contrasts. Because the base model proved to be significant,
a second step was added including the variables of the base model and the interaction
variables computed. With interactions that were significant, a simple main effects
analysis was completed by splitting the file by diagnosis groups and running separate
ANOVAs with distress predicting health care utilization for each diagnosis group.
Ability to afford mental health care will moderate the relationship between distress
and visits to the Emergency Room.
This hypothesis was evaluated in a similar fashion to the previous hypothesis. A
base model with the main effects of distress and contrasts of “yes/ able to afford” and
“no, not able to afford” was entered as predictive variables of ER visits in multiple
regression. If the main effects were significant, a model incorporating the interaction
(multiplication of distress and affordability contrast) was entered as predictors of ER
visits. With significant interaction results, a simple main effects analysis (as described
above) was conducted.

Results
Participants
31,326 individuals over the age of 18 were included in the Sample Adult Survey.
Of these individuals, 2,339 reported being diagnosed with at least one of 31 varying types
of cancer. However, based upon inclusion criteria discussed earlier in the methods
section, data from 1,879 cancer patients were analyzed (238 of these individuals has been
diagnosed with more than one form of cancer, thus there were more cancer type
diagnoses than individuals). Of the total sample of 31,326 individuals in the sample adult
survey, 17,969 reported what they had been diagnosed with some form of chronic disease
other than cancer including emphysema, hypertension, asthma, liver disease, arthritis,
cardiac disease, stroke, diabetes, kidney disease, and chronic pain. Furthermore, 11,478
individuals were classified as being “healthy” in that they reported that they had not been
diagnosed with cancer or any of the other chronic conditions named previously.
Demographic Differences Between Cancer Survivors,
Other Chronic Disease Sufferers, and the Healthy Population
In order to determine the demographic composition of each of the three diagnosis
groups and determine if there were between group differences among the diagnosis
groups, frequencies, one-way ANOVA’s, and Chi Square analyses were conducted. The
entire sample of adults analyzed included 13,903 males and 17,423 females across all
three diagnosis groups. Table 1 includes the demographic composition of each of the
three diagnosis groups. Chi-Square results revealed that there was a significant
association between diagnosis group and gender, X2 (2) = 181.53, p < .001. Both the
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Table 1
Demographic Characteristics and Non-Somatic Mental Health Symptoms Among Cancer
Survivors, Individuals with Other Chronic Diseases, and Healthy Individuals
Healthy
(N=T 1,478)

Test Statistic

62.82 (.48)a

Other Chronic
Disease
(N=l 7,969)
48.76 (.17)b

38.10 (.18)c

F (2, 339) =
1776.64 * * *
X2(2)= 181.53

Male (%)
Female (%)
Income

40.76(1.38)
59.24 (1.38)

45.06 (.41)
54.94 (.41)

53.70 (.55)
46.30 (.55)

<$50,000
$50-75,000
>$75,000
Marital

55.61 (1.63)
17.12(1.08)
27.27 (1.51)

Separated
Divorced
Married
Single
Divorced
Ethnicity

2.32 (.35)
12,04 (.75)
59.26 (1.32)
8.45 (.81)
17.93 (.85)

Hispanic
White
Black
Other
Education

4.53 (.46)
87.11 (.78)
6.39 (.54)
1.97 (.39)

< h.s.
h.s.
> h.s.
Distress!

6.96 (0.62)
41,78 (1.37)
51.26 (1.39)
1.60 (.02)a

Cancer
(N=1879)
Age, x (sd)
Gender

Xz(4) =

85.12***
46.83 (.55)
23.12 (.44)
30.04 (.53)

41.47 (.71)
24.35 (.56)
34,18 (.69)
X2(8)= 1194.7
***

2.52 (.11)
11.74 (.26)
59.29 (.49)
18.23 (.39)
8.21 (.23)

1.97 (.14)
8.26 (.27)
55.39 (.61)
32.15 (.61)
2.23 (.13)
X2(6) = 546.35
***

10.17 (.30)
74,80 (.47)
11.30 (.36)
3.73 (.19)

16.97 (.54)
64.99 (.64)
11.96 (.47)
6.08 (.33)
X2(4) = 62.56
***

5.75 (.21)
41.79 (.49)
52.46 (.54)
1.53 (.01)b

4.61 (.24)
38.14 (.64)
57.25 (.65)
1.21 (.01)c

F(2, 339) =
586.39, * * *

| Note. Group differences were tested after controlling for age, marital status, income,
and education level. Superscripts with different values reflect significant between-group
differences.
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cancer and other chronic disease diagnosis groups have more females than males, yet the
“healthy” group comprises more males than females. A one-way ANOVA analysis
indicated that the average age of participants across all three diagnosis groups is 45.46.
Age also differed significantly across the diagnosis groups, F (2, 339) = 1776.64, p <
.0001. Cancer patients were the oldest group among the three, with an average age of
62.82 (SE=.48), and significantly older than both individuals with other chronic diseases
and healthy individuals. In addition, those with chronic diseases (M = 48.76, SE=.17) are
significantly older than healthy individuals (M_= 38.10, SE = .18). Results from a chisquare analysis also indicated that marital status was significantly associated with
diagnosis group, X2 (8) = 1194.7, p < .0001. The majority of individuals in all three
diagnosis groups were married, and the majority reported an annual income of less than
$50,000.00. Furthermore, chi-square analyses indicated that there was a significant
association between diagnosis group and ethnicity, X2 (6) = 546.35, p < .0001. All three
diagnosis groups are comprised of mostly Caucasian individuals (71.73%), and the
highest frequency of education level attained by all three groups is equivalent to a high
school level. See Table 1 for more information on the demographic composition of the
sample.
Non-Somatic Distress Rates Across Cancer Patients, Those With Other Chronic
Diseases, and Healthy Participants: Unadjusted and Covariate-Adjusted Analyses
One-way ANOVA analyses found that without controlling for demographic
variables, self-reported distress was significantly different among diagnosis groups,
F(13,339) - 651.12, p < .0001. More specifically, distress was found to be higher in
individuals with cancer (M = 1.52, SE= .02) than healthy individuals (M = 1.21, SE=
.01). In addition, those with chronic diseases reported significantly higher levels of
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distress than “healthy” individuals, F (1,339) = 1278.76, p <.0001. However, levels of
self-reported distress were not significantly different among cancer patients and people
diagnosed with other chronic diseases, F(l,339) = .92, p = .34, which was contrary to the
original hypothesis that individuals with cancer would present with the highest levels of
distress when compared to both healthy individuals and those with other chronic diseases.
However, while controlling for between-group differences (i.e. income,
education, ethnicity, age, gender, and marital status), distress differed significantly across
diagnosis groups, F (2, 339) = 586.39, p < .0001. Multiple comparisons revealed that
cancer patients reported significantly higher levels of distress (M = 1.60, SE = .02) than
both healthy individuals (M = 1.21, SE = .01) and those with other chronic diseases, (M =
1.53, SE = .01), F (2,339) = 651.12, p <.0001. These findings are consistent with
preliminary hypotheses while controlling for demographic factors.
Diagnoses of Cancer Types and 5-Year Survival Rates
It was originally hypothesized that varying diagnoses of cancer and the 5 year
survival rates associated with the diagnosis would predict distress rates among cancer
patients differently across diagnosis groups. Table 2 provides the frequencies of the
eleven groupings of cancer diagnoses analyzed, including breast, lung, colon, head/neck,
lymphoma, gynecological, prostate, melanoma, genitourinary, “other”, and more than 1
diagnosis of cancer (total N=l,879, but of these there are 2,117 diagnoses; 238
individuals were diagnosed with more than one form of cancer). Table 2 also includes the
Surveillance Epidemiology and End Results (SEER, 1995-2001) 5 year survival rate for
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Table 2
Frequencies of Cancer Types and 5-year Survival Rates Based on Diagnosis
Cancer Diagnosis
Breast

TV

%

437

20.6%

SEER survival rate
88.2%

Lung

75

3.5%

15.3%

Colo-rectal
Colon
Rectum

189
178
11

8.9%
94.2%
5.8%

64.1%
49.5%

Head and Neck
Larynx/ windpipe
Esophagus
Thyroid

57
11
8
38

2.7%
19.3%
14.0%
66.7%

65.6%
14.9%
96.6%

Lymphoma/ Blood/ Leukemia
Lymphoma
Blood
Leukemia

99
62

4.7%

7
30

62.3%
7.1%
30.3%

47.6%

Gynecological
Ovarian
Cervix
Uterus

376
68
170
138

17.8%
18.1%
45.2%
36.7%

44.6%
73.3%
84.4%

Prostate

255

12.0%

99.8%

Skin (non-melanoma)

277

13.1%

90.8%

Melanoma

133

6.3%

91.6%

Genitourinary
Bladder
Kidney

95
58

Other

Note.

37

64.2%
***

4.5%

61.1%
38.9%

81.8%
64.6%

5.9%
124
96%
17.7%
22
Testicular
69.4%
10.5%
13
Bone
23.2%
25.8%
32
Stomach
13.3%
2.4%
3
Galbladder
4.6%
8.9%
11
Pancreas
9%
14.5%
18
Liver
33.3%
12.9%
16
Brain
59.1%
7.3%
9
Mouth
100%
2,117
Total /V =
Survival Rates based on Surveillance Epidemiology and End Results 5 year
survival rates by cancer type released by National Cancer Institute (NCI) (1995-2001); * * *
denotes statistic not available for this specific cancer type
The number of individuals who have been diagnosed with cancer is 1.879; however, the total N of
2,117 above is due to the fact that 238 individuals have been diagnosed with more than 1 form of
cancer
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each diagnosis of cancer, ranging from 4.6% for pancreatic cancer (SEER, 1995-2001) to
99.8% for prostate cancer (SEER, 1995-2001).
Predictors of Distress Among Cancer Patients: Unadjusted Analyses
In order to determine what factors contribute to distress among cancer patients,
several regression-based analyses were conducted to determine what demographic,
family structure, physical co morbidity, and cancer-related factors predict distress among
cancer patients. Table 3 indicates what hypothesized factors predict self-reported distress
among cancer patients, without adjusting for any other variables in simple linear
regression analyses.
Demographic Predictors of Distress Among Cancer Patients:
Age, Sex, Ethnicity, Income, and Education Level
Results indicated that increasing age was associated with lower levels of distress,
F (1,339) = 40.45, p <.00. Therefore, as age increases by one raw unit, distress decreases
by .01 raw units. Sex was also found to significantly predict distress, F (1.339) - 26.16, p
<.001, with males reporting lower levels of distress than females (male M - 1.40, SE.03, female M = 1.59, SE= .03). Ethnicity also significantly predicted distress, F (3,339)
= 4.23, p = .006. Multiple comparison post-hoc tests revealed that Hispanics were found
to report the highest levels of distress (M = 1.80, SE = .09), and reported significantly
higher levels of distress when compared to Caucasians, yet not when compared to blacks
or “other” ethnicity group. One-way ANOVA results indicated that income was a
significant predictor of distress F(2, 339) = 18.22, p<.0001, with multiple comparison
post-hoc analyses indicating that the lowest income group (less than $50,000 per annum)
reported significantly greater distress than the greater than $75,000 group (M = 1.42,

Table 3
Univariate Predictors of Distress (K6 scores)
Variable

1. Age
2. Sex (1= Male, 2= Female)
3. Education
<H.S.
=H.S.
>H.S.
4. Income
0-50K
50-75K
>75K
5. Ethnicity
Hispanic
Caucasian
Black
Other
6. Marital Status
Separated
Divorced
Married
Single
Widowed
7. Family Size
8. # of elders in family
9. # of kids in family
10. Hypertension1
11. Cardiac Dx1
12. Stroke1
13. Emphysema1
14. Asthma1
15. Diabetes1
16. Kidney Dx1

P

95% Cl

F

df

R2

-.01
12

40.45***
26.15***

(1,339)
(1,339)

.032

.14
.08

.51

10.85***

(2,339)

.019

.14
15

.34
.07

18.22***

(2, 339)

.029

4.23*

(3,339)

.008

,08
-.28

.55
.19
.31
6.11***

(4,339)

.018

.32*

.08

.56

(1,339)
(1,339)
(1,339)
(1,339)
(1,339)
(1,339)
(1,339)
(1,339)
(1,339)
(1,339)

.006
.017

Lower

Upper

-.01*
19*

-.01
-.26

.33*
.15*
Reference
.24*
-.04

.016

.23

Reference
.23
-.07
.02

-.34

Reference

.15*

.03

.27

-.04
.20*

13
.05

.05
.36

Reference
.05*
-.11*
.08*

.01
16

.08

7.24**

-.07

.02

-.06

.12
.09

24.69***
11.24***

15

-.24

.07

-.34*

52
-.57
-.54
16
,65

-.36*
-.29*
,05
-.42*

.03

15
15
03

.05
-.20

.23

12.89***
12.96***
11.62***
16.38*4**
1.15
13 73***

.007
.0002

.009
.013
.013
.018
.001
.012
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SE=.04). Yet, the group reporting an income of $50-75,000 did not report significantly
different levels of distress when compared to the $75,000 and above group. Education
was also a significant predictor of distress, F (2,339) = 10.85, p <.0001. Post-hoc multiple
comparison revealed that when compared to those with greater than a high school
education (M = 1.43, SE = .02), those with less than high school education reported
significantly higher levels of distress (M = 1-76, SE = .09. In addition, those with a high
school equivalent education reported significantly higher levels of distress (M = 1.58, SE
= .03) than those with greater than a high school education.
Family Structure Predictors of Distress: Marital Status, Family Size, Number
ofKids Under 18 in Family, and Number of Elders Over 65 in Family
Marital status also significantly predicted distress rates among cancer patients, F
(4,339) ^ 6.11, p <.001, with post-hoc comparisons indicating that married individuals
reporting significantly lower distress (M = 1.46, SE = .02) than separated, divorced, and
single cancer patients compared separately. However, married people did not report
significantly higher levels of distress when compared to widowed individuals (M_ = 1.50,
SE = .04).
Simple linear regression analyses employing family structure variables indicated
that the more individuals in one’s family, the higher the levels of distress reported, B =
.05, p <.04. Also, it was found that the more kids under the age of 18 in the family, the
higher the rates of distress reported, B = .08, p < .05. However, results also indicated that
the lesser number of elders in the family (individuals 65 and older), the more the distress
reported, B ^ -.11, p <.05.
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Other Comorbid Chronic Diseases as a Predictor of Distress in Cancer Patients
Preliminary hypotheses indicated that cancer patients who are also diagnosed with
other physical co morbid conditions would present with higher levels of distress. Results
from these simple regression analyses indicated that increases in self-reported distress
were in fact associated with a diagnosis of cancer in addition to another form of chronic
disease. This was true for individuals diagnosed with chronic cardiac disease, stroke,
emphysema, asthma, kidney disease, liver disease, arthritis, and chronic pain. Among
these chronic disease diagnoses, liver disease was the strongest predictor of distress, B = .45, p <.05 while chronic disease was the second strongest predictor of distress, B =-.66,
p < .05. However, a diagnoses of diabetes (B = -.05, p > .05) and hypertension (B = .02, p
>.05) were not significant predictors of distress. See Table 3 for more information.
Cancer-Related Factors as Predictive ofDistress:
Diagnosis Type, Time Since Diagnosis, and 5-Year Survival Rate

Cancer Type
Cancer diagnosis/ prognosis variables were also examined to determine what
aspect of a cancer diagnosis may contribute to distress. Primarily, cancer type diagnosis
was examined and was found to significantly predict distress, F(10, 339)-5.61,p<
.001, explaining only 4% of the variance in non-somatic distress (R2 = .04). This was
consistent with preliminary hypotheses that distress rates would vary across diagnosis
groups. More specifically, when compared to prostate cancer patients, who reported the
lowest levels of distress, (M = 1-33, SE = .05), a lymphoma diagnosis significantly
predicted distress, F (1,339) = 8.49, p = .005, as did a gynecological cancer diagnosis, F
(1,339) = 31.55, p <.001 in addition to a diagnosis of more than 1 cancer, F (1,339) =

Figure 1
Distress Rates across Cancer Diagnoses
Note. F (10,339) = 5.61, p < .001
Indicates significantly higher distress.
*

Indicates significantly lower distress when compared to high distress group.
Error bars above each bar graph represent 95% Cl.
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22.72, p < .001. Figure 1 demonstrates the mean distress levels of each cancer diagnosis
in addition to multiple comparisons post-hoc results.

Serious Mental Illness Index (SMI) by Cancer Type:
Clinically Relevant Distress Rates
Furthermore, an index of serious mental illness (SMI) was analyzed across levels
of cancer diagnosis to determine the frequency of individuals within each cancer
diagnosis who meet the criteria for having clinically relevant distress rates as indicated by
Kessler-6 scores. Results indicate that individuals diagnosed with gynecological cancers
were found to have the highest frequency of SMI (30.84%); while those diagnosed with
head and neck cancers were found to have the lowest frequency (10.71%; see Figure 2).
SEER 5-Year Survival Rate
The percentage of individuals who survive at least 5 years within each diagnosis
of cancer was thought to predict distress rates in individuals diagnosed with cancer.
Namely, those diagnoses associated with lower survival rates were hypothesized to
present with higher distress rates. Results from simple linear regression indicated that
Surveillance and Epidemiological End Result (SEER) 5 year survival rate was found to
significantly predict distress in simple linear regression, F(l, 339) - 9.74, p < .002,
however, explaining only .9% of the total variance in non-somatic distress. More
specifically, as for every 20 unit increase in survival, distress rates decrease by .07 units,
(B = -.07, p < .05). However, time since diagnosis was not found to significantly predict
distress, F (1,339) = .37, p >.05, R2 = .0003.
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Hierarchical Regression Analyses: Do Cancer-Related Variables
Significantly Predict Distress When Controlling for Demographic,
Family Structure, and Physical Comorbidity Variables?
Step 1: Demographic Variables
Hierarchical regression analyses sought to determine whether the addition of
cancer prognosis variables such as time since diagnosis, 5 year survival rate and cancer
type were significant predictors of distress while controlling for demographic, family
structure, and physical co morbidity variables. In addition, a hierarchical analysis served
the purpose of demonstrating what variables remained strong and significant predictors of
distress after co varying for other factors. Results indicated that the base model including
demographic factors significantly predicted distress among cancer patients, F (7,339) 974.76, p <.001, explaining 7.2% of the variance in non-somatic distress. More
specifically, gender, age, and education significantly predicted distress while controlling
for one another; yet ethnicity did not.
Step 2: Family Structure Variables
The addition of family structure variables proved to significantly improve the
amount of variance explained in distress, now explaining 8.1% of the total variance. The
overall model including demographic and family structure variables was still significant,
F (14,339) = 607.42, p < .01. Age, gender, and education still significantly predicted
distress, yet the only family structure variable that significantly predicted distress while
controlling for other variables was marital status, F(4,339) = 2.76, p - .03.
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Step 3: Physical Comorbidity Variables
The third block, the addition of physical co morbidity variables, was also
significant, F (24,339) = 465.70, p <.01. The addition of physical co morbidity variables
explained 21% of the total variance in distress (R2 = .21). While controlling for
demographic and family structure variables, cardiac disease, stroke, emphysema, liver
disease, arthritis, and chronic pain significantly predicted distress. However,
hypertension, asthma, diabetes, and kidney disease were not found to be significant
predictors of distress. Again, age, education, gender, and marital status remained
significant predictors of distress while controlling for other demographic, family
structure, and physical co morbidities.
Step 4: Cancer-Related Variables
Contrary to what was hypothesized, the addition of cancer prognosis variables
such as time since diagnosis, cancer type, and 5 year survival rate did not significantly
explain any unique variance in non-somatic distress, however the overall model was still
significant, F(36,339) = 291.28, p <.001. Furthermore, while controlling for other
demographic, family structure, physical co morbid, and cancer-related variables,
education, age, cardiac disease, stroke, asthma, liver disease, arthritis, and chronic pain
remained significant predictors of distress. See Table 4.
Interaction of Diagnosis Group and Distress on Seeing a Mental Health Professional
In order to determine if the effect of distress on health care utilization differed
across cancer patients, individuals with other chronic diseases, and healthy individuals,
an interaction using logistic and multiple regression was employed. Results indicated that
there was a significant interaction of distress on seeing a mental health professional in the
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past 12 months across levels of diagnosis groups when healthy individuals were
compared to cancer patients F(l,339) = 8.64, p = .004 (See Table 5) and when chronic
disease patients were compared to cancer patients F(l,339) = 27.88, p < .0001 (See
Figure 3). The strength of the relationship between distress and likelihood of seeing a
mental health professional was attenuated in cancer survivors (OR = 2.55, 95% Cl =
2.14-3.04) relative to healthy controls (OR = 3.58, 95%CI = 3.02-4.24), and chronic
disease patients (OR =2.62, 95% Cl = 2.46-2.79).
Interaction of Diagnosis Group and Distress on Seeing a Medical Specialist
Furthermore, the effect of distress on whether or not one has seen a medical
specialist differed for healthy individuals when compared to individuals with cancer, F
(1,339) = 6.38, p = .012 (See Figure 4). More specifically, a simple main effects analysis
indicated that the odds of seeing a medical specialist for cancer patients did not
significantly increase with increasing distress, OR = 1.00, 95%CI = .86-1.16. However,
the odds of seeing a medical specialist did significantly increase for the healthy
population as distress increased, OR = 1.29, 95% Cl = 1.13-1.48. There was no
interaction of distress and cancer patients vs. chronic disease patients on whether or not
one saw a medical specialist, F (1,339) = .38, p = .54. See Table 6.
Interaction of Diagnosis Group and Distress on ER Visits
Finally, there was a significant interaction of distress and diagnosis group on the
number of ER visits over the past 12 months in multiple regression with number of ER
visits treated as a continuous variable (See Table 7). Results indicated that the effect of
distress on the number of ER visits in the past 12 months differed for healthy individuals
when compared to individuals with cancer, F(l,339) = 20.95, p <.0001, and when cancer

Table 4
Hierarchical Regression Analyses: Demographic, Family Structure, Physical Comorbidity, and Cancer Prognosis Variables Predicting Psychological Distress
as Measured by the Kessler 6 Scale (K6)
Predictor Variable
95%CI
B
F
R2
df
AF
Lower
Upper
BLOCK 1
Demographic Predictors
.072
974.76***
(7,339)
Gender (l=male, 2=female)
13*
-.20
-.06
Ethnicity
Hispanic
.13
-.20
.46
Caucasian
-.04
.24
-.32
Black
-.02
-.33
.29
Other
Reference
Age
-.01*
-.01
-.01
Education
<H.S.
.41*
.22
.60
=H.S.
.18*
.10
.25
>H.S.
Reference
*
BLOCK 2
607.42***
(14,339)
.081
Family Structure Variables
Marital Status
Separated
.12
14
.38
Divorced
.06
-.06
.18
Married
13
-.27
.01
Single
-.20
.01
.21
Widowed
Reference
Family Size
.06
-.02
.14
# of elders in family
.02
.05
.10
# of kids in family
.08
19
.04
***
BLOCK 3
465.70***
(25,339)
.206
Comorbidity Variables1
Hypertension
.02
-.06
.09
Cardiac Dx
14*
-.22
-.06
Stroke
.25*
-.43
-.07
Emphysema
-.24*
-.44
.05
Asthma
11
-.24
.01
Diabetes
.02
-.09
.12

Table 4 Continued
Predictor Variable

Kidney Dx
Liver Dx
Arthritis
Chronic Pain
BLOCK 4
Cancer Prognosis Variables
Cancer Type1
Breast
Lung
Colon
Head/ Neck
Lymphoma
Gynecological
Prostate
Melanoma
Genitourinary
Other
SEER 5-year survival rate
Time Since Dx
<lyr.
l-5yrs.
>=5 years

B

95%CI
Lower
Upper
17

-.40

-.45*
.10*

-.71
18

,32*

-.40

.04
.02

14
14
11

.12
.19
,03
.14
-.06
.13
-.07
.09
-.09
.08
16
-.02
.33
Reference Group
-0.06
-0.01
.06
-.07

-.06
15

F

df

R2

AF

291.28***

(36,339)

.210

n/s

.06
19
.03
-.25

.22
.27
.34
.42
.34
.32
.27
.32

.29
0.04

.17
.01

Note. *p < .05; **p < .01;
P<.ooi
1 Indicates that beta weight appears to be in opposite direction; reference group is assigned a “0” in coding for contrasts and contrast group assigned a “1”;
therefore beta weights indicate that as you go from reference group to contrast group, distress increases/ decreases.

Table 5
Interaction of Diagnosis Group and Distress on Seeing a Mental Health Care Professional
Independent Variable and
Effects

Odds
Ratio

Overall Model

Df

F

P value

6

1582.60

.000

Healthy vs. Cancer

.64*

1

10.31

.0014

Cancer vs. Chronic

.66*

1

37.10

.000

Distress (K6)

6.84*

1

47.12

.000

Healthy vs. Cancer*Distress

.71*

1

6.82

.0094

Cancer vs. Chronic* Distress

.73*

1

12.00

.0006

Total

Note. *p < .05
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Figure 3.
Interaction Effectfor Mental Health Professional
Note. ** Indicates that the Odds are significantly higher for this group when compared
to * group
^Indicates that the Odds are significantly lower for this group when compared to
** grou
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patients were compared to individuals with other chronic diseases, F(l,339) = 54.51, p <
.0001 (See Figure 5). For cancer patients, as reported distress increased by one raw unit,
the number of ER visits in the past 12 months increased by .35 raw units, B = .35, p <
.05. However, for the healthy population, as reported distress increased by 1 raw unit, the
number of ER visits in the past 12 months increased by .1 units, B = .10, p < .05. Yet, for
chronic disease sufferers, as reported distress increases by .28 units, the number of ER
visits increased by .28 raw units, B = .28, p < .05.
There was no significant interaction, however, for diagnosis group and distress on
seeing a general doctor (See Table 8). However, there was a main effect of diagnosis
group on seeing a general doctor when healthy and chronic disease patients were
compared to cancer patients, F(l,339) = 385.32, p < .0001; F(l,339) = 823.53, p < .001.
Thus, the odds of seeing a general doctor significantly decreased for healthy individuals,
OR = .19, 95%CI = .16-.22 as well as for chronic disease individuals, OR = .37, 95%CI =
.35-.40.
Simple and Covariate Adjusted Analyses of the Relationship
Between Distress and Health Care Utilization
Thus, it has been established that cancer patients are presenting with both
clinically meaningful and unmeaningful distress across a wide variety of diagnoses,
demographics, and co morbid conditions. Therefore, it was hypothesized that level of
distress among these cancer patients would in turn predict health care utilization.
Simple Logistic Regression
In order to determine whether distress rates among cancer patients significantly
predicted health care utilization, four simple logistic regression analyses were conducted.

Figure 4
Interaction for Seeing a Medical Specialist
Note. ** Indicates that the Odds are significantly higher for this group when compared
to * group.
indicates that the Odds are significantly lower for this group when compared to
** group.

Table 6
Interaction of Diagnosis Group and Distress on Seeing a Medical Specialist
Independent Variable and Effects

Odds
Ratio

Overall Model

Df

F

P value

6

676.86

.000

Healthy vs. Cancer

.10*

1

1192.00

.000

Cancer vs. Chronic

.30*

1

768.31

.000

Distress (K6)

1.75*

1

6.30

.0125

Healthy vs. Cancer*Distress

.77*

1

6.38

.012

Cancer vs. Chronic* Distress

.96*

1

0.38

.54

Total

* Note, p < .05
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Table 7
Interaction of Diagnosis Group and Distress on ER visits
Independent Variable and Effects

Beta

Overall Model

Df

F

P value

6

585.05

.000

Healthy vs. Cancer

-.23*

1

107.35

.000

Cancer vs. Chronic

-.17*

1

317.95

.000

Distress (K6)

-.33*

1

19.86

.0125

Healthy vs. Cancer*Distress

.25*

1

20.95

.0001

Cancer vs. Chronic*Distress

.18*

1

54.51

.0001

Total

Note. *p < .05
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Figure 5.

Interaction Effect for ER Visits
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Health care utilization variables analyzed included whether or not they have done the
following over the past 12 months: visited the emergency room (N=541, 29.06%), seen a
general doctor (N=1591, 85.49%), seen a medical specialist (N=1086, 58.45%), or sought
mental health care (N=159, 8.56%).
Results indicated that greater distress was significantly associated with higher
likelihood of emergency room in the past 12 months, F (1, 339) = 52.62, p<.001, OR =
1.75, 95%CI = 1.51-2.04. However, distress was unassociated with the odds of seeing a
general doctor, OR = 1.05, 95%CI = .87-1.27 or a medical specialist, OR= 1.00, 95% Cl
= .86-1.16. Greater distress was associated with significantly higher odds of seeing a
mental health professional, (OR = 2.55, 95%CI = 2.14-3.04). See Table 9.
Covariate Adjusted Logistic Regression
In order to determine if non-somatic distress was still a significant predictor of
health care utilization after controlling for relevant covariates, health care utilization
variables were regressed onto demographic, family structure, physical co morbidity, and
cancer-prognosis variables. Results indicated that when controlling for demographic,
family structure, and demographic factors, the odds of visiting the emergency room in the
past 12 months increased by 47% for every one point increase in distress among cancer
patients, F(l,339) = 15.27, p = .0001, OR = 1.47, 95%CI = 1.21-1.78. In addition, when
multiple regression was conducted with number of ER visits treated as a continuous
variable, as distress increased, so did the number of ER visits when co varying for other
factors, B = .21, p<.05. Yet, consistent with the unadjusted analyses, when adjusting for
demographic, family structure, physical co morbidity, and cancer prognosis variables, the
odds of seeing a general doctor or medical specialist did not significantly increase, (OR=
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Table 8
Interaction ofDiagnosis Group and Distress on Seeing a General Doctor
Independent Variable
and Effects

Odds
Ratio

Overall Model

Df

F

P value

6

616.30

.000

Healthy vs. Cancer

.19*

1

385.32

.000

Cancer vs. Chronic

.37*

1

823.53

.000

Distress (K6)

1.45

1

3.06

.0810

Healthy vs.
Cancer*Distress

.90

1

.85

.35

Cancer vs.
Chronic*Distress

.90

1

2.75

.0984

Total

Note, p < .05

339

62
1.03, 95%CI = .80-1.32; OR= .96, 95%CI = .79-1.16). However, when adjusting for
demographic, family structure, physical co morbidity, and cancer-prognosis variables, the
odds of seeing a mental health professional increased with higher levels of distress,
F(l,339) = 55.55, p <.0001, OR = 2.80, 95%CI = 2.13-3.67. Therefore, although the odds
of utilizing health care services did not significantly increase for all of the health care
utilization variables, findings were partially consistent with the hypothesis that distressed
cancer patients would utilize health care services more frequently. See Table 9.
Does Affordability of Mental Health Care Moderate the Relationship
Between Distress and Number of ER Visits?
Because distress significantly predicted health care utilization, an attempt was
made to see what possible factors might have moderated this relationship. Therefore, in
order to evaluate if the effect of distress on number of visits to the emergency room over
the past 12 months is moderated by affordability of mental health care, an interaction
using multiple regression was conducted. Results indicated that there was no significant
interaction of distress and mental health care affordability on number of ER visits over
the past 12 months, F(l,339) = 2.81, p =.095. However, there was a main effect of being
able to afford mental health care on number of ER visits over the past 12 months,
F(l,339) = 20.81, p < .0001. More specifically, as ability to afford mental health care
increases, distress decreases, B = -.32, p <.05. In addition, there was also a main effect of
distress on number of ER visits, as was described previously, F (1,339) - 361.25,
p<.0001, B = .26, p <.05.
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Table 9
Logistic Regression: Distress as a Predictor of Health Care Utilization, Univariate and Covariate-Adjusted
Analyses
Distress as Covariate-Adiusted
Distress as a Univariate
Predictor of Distress
Predictor of Distress
95% Cl Lower
95% Cl Lower
Upper
Odds Ratio
Upper
Odds Ratio
Variable
ER visits

1.75*

1.51

2.04

1.47*

1.21

1.78

Saw General Dr.

1.05

0.87

1.27

1.03

0.80

1.32

Saw Medical
Specialist

1.00

0.86

1.16

0.96

0.79

1.16

Saw Mental Health
Professional

2.55*

2.14

3.04

2.80*

2.13

3.67

Note. * significant at p < .05
Covariates Include Demographic (age, sex, education, ethnicity); Family Structure (Family size, # of kids
in family, # of elders in family, marital status); Physical Comorbidity (Arthritis, Chronic Pain, Cardiac
Disease, Liver Disease, Kidney Disease, Asthma, Emphysema, Diabetes); and Cancer Prognosis Variables
(Time Since Diagnosis, Cancer Type, and Survival Rate)
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Discussion
The American Cancer Society estimated that in the year 2006, there would be 1.4
million new cases of cancer in the U.S. In like manner, over half a million are expected to
die of some form of cancer in the U.S. (ACS, 2006). Because this group is a prevalent
and growing population within our society, it is important to be able to identify and
address their needs. One of the most significant problems facing people with a diagnosis
of cancer is multifaceted distress (Hewitt & Rowland, 2002). Previous studies indicate
that 25-30% of all newly diagnosed and recurrent cancer patients experience significantly
elevated levels of emotional distress (Zabora et al, 2001). However, few studies have
been able to identify distress prevalence across cancer diagnoses. Furthermore, little has
been done to differentiate what personal, medical, and other characteristics are associated
with psychological distress. The current study proposed to evaluate the prevalence of
distress in cancer relevant to the general population, identify contributing risk factors for
distress in this population, and examine how distress rates in turn predict health care
utilization.
Consistent with what was hypothesized, the current study determined that cancer
survivors do experience significantly higher distress rates than individuals with other
chronic conditions and healthy individuals. This finding is important in that the current
study is among the first to examine such trends on such a large scale, perhaps providing
the best estimate of what is occurring at the population level. Previous research has
focused on the current rates of distress experienced by cancer survivors (Carlson et al,
2006; Rogers et al., 2006; Kadan-Lottick et al., 2005), yet have been unable to compare
to distress levels in other populations. The current study thus differentiates cancer from
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other chronic diseases and identifies unique contributing factors to distress. This finding
may thus to target cancer-related distress factors. Furthermore, past findings have
asserted that cancer patients do not present with clinically meaningful levels of distress
(Tagay et al., 2006; Bardwell et al., 2006). Yet, the current study found that as much as
30% of those diagnosed with a given type of cancer are reporting distress levels that are
indicative of the presence of a serious mental illness. This finding is, however, consistent
with some previous studies, including Diemling et al.’s (2006) finding that 24% of cancer
survivors meet the criteria for clinical levels of depression. Thus, why the vast
differences in distress prevalence across studies? Few studies have differentiated
diagnosis of cancer, time since diagnosis, and other cancer-related variables such as
survival rate which may account for such differences. Furthermore, estimates may vary
by study given that these percentages were derived from smaller, single institutions
which may vary depending on location and sample size. Therefore, the current study
provides a population level estimate of what is going on with cancer patients as well as
disseminates what specific demographic, co-morbid, and cancer-related elements may be
driving this prevalence.
The current study also provided further support for previously hypothesized
contributing factors as well as identified novel contributing factors of cancer-related
distress. Knowing the risk factors can help institutions develop more effective systems
for screening patients for distress (Jacobsen & Ransom, 2007). Given the scarcity of
available psychosocial care for cancer survivors, identifying those most likely to need
more intensive distress screening and clinical intervention could increase the efficiency
of screening programs.
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Unadjusted analyses (without co varying for factors such as demographics, etc.)
indicated that several demographic, cancer-related, and physical comorbidity variables
predicted distress. However, after controlling for demographic, family structure, physical
comorbidity, and cancer-related variables, few remained salient predictors of distress.
Predictors such as younger age, lower education level, and presence of one or more
physical comorbidities proved to be important and stable predictors of distress. Age has
previously been identified as a significant predictor of distress. Mystadidou et al. (2005)
reported that depressive symptoms increase among older patients, which is contrary to
much of the past literature as well as the current findings. However, Zabora et al.’s
findings (2001) in addition to Bardwell et al.’s findings (2006) indicate results similar to
the present study, indicating that distress decreases with age. This may be explained by
the possibility that older individuals have a greater expectation of illness and approach of
death as opposed to younger individuals (Fawzy, Fawzy, Arndt, & Pasnau, 1995).
Interestingly, education was also identified as a salient predictor of distress. Few
studies have identified this as a significant factor in explaining cancer-related distress.
However, this factor may tap into the underlying domain of socioeconomic status (SES),
which has been previously found to be associated with distress among cancer patients
(Hewitt & Rowland, 2002). Possible reasons for lower socioeconomic status having an
established association with increased rates of distress may stem out of fear of being able
to afford treatment and provide for one’s family if one is ill. Additionally, lower SES
patients tend to have lesser access to car, present at more advanced stages of disease, and
experience greater symptom burden which may also play into greater distress among
lower SES patients (Freeman & Vydelingum, 2006).
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Yet another important factor contributing to cancer-related distress as identified
by the current study is the presence of other chronic conditions or physical comorbidities.
Cancer patients have been known to experience other physical comorbidies that may
induce pain and cause further disability (Sydney et al., 2006). While not all of the
physical comorbidities were found to be salient predictors of distress, several were.
Namely, chronic pain was found to be one of the strongest indicators (among others such
as liver disease, stroke, and emphysema) of distress among cancer patients. These
findings are consistent with Speigel et al.’s findings (1994) in addition to Mystakidou’s
results (2005). Because pain and distress are widely known to be highly correlated, this
suggests that the reduction of distress could readily be accomplished with pain
management. However, the measure of distress used in the NHIS (2004) is a measure of
non-somatic distress, which is unique to most distress inventories used with other
populations, especially cancer patients. Thus, although it is non-somatic distress being
measured, physical conditions and angst still prove to be strong predictors of such
distress.
Consistent with many previous research findings (Beresford et al., 2006; Zabora
et al., 2001; Carlson et al., 2004), gender was not found to consistently predict distress in
the analyses. However, this contradicts Mystakidou et al. (2005) and Deimling et al.
(2006) finding that distress rates are higher among women. Possible explanations for
such findings may lie within the plausibility that such studies were conducted within
gender specific types of cancers such as breast or prostate cancer, while the current study
is a comprehensive view of gender non-specific forms of cancer. Perhaps looking within
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each diagnosis and differentiating distress rates based upon gender would speak more so
to such gender specific trends.
Furthermore, social support has been previously found to influence distress rates
among cancer survivors (Ell et al, 1989; Zabora et al., 2001). Research suggests that a
greater social support boosts self-efficacy (Weber, Roberts, Yarandhi, Mills, Chumbler,
and Wadjsman, 2007), provides a sense of personal responsibility and accountability
(Fowler, 2007), and has been found to maintain psychological well-being (Norber &
Bowman, 2007). Yet, the social support variables analyzed in the current study did not
prove to be effective predictors of distress. A possible reason for this null finding may be
that the variables analyzed here attempted to quantify the nature of the relationships, yet
it did not assess the quality of one’s social support network, which may be a more
prudent measure (Giese-Davis, Herman, Koopman, Weible, & Speigel, 2000).
Finally, contrary to what was hypothesized, cancer-related variables were not
found to be significantly associated with distress. The original hypothesis set out to
evaluate whether distress rates significantly differed based upon diagnosis type. This
assertion held true for unadjusted analyses; however diagnosis type did not predict
distress well while controlling for other factors. Thus, unadjusted analyses are consistent
with other limited findings from research conducted across varying diagnoses of cancer
(e.g. Celia et al. (1987), Zabora et al. (2001), and Carlson et al. (2004)). In these studies,
significant differences were found across cancer diagnoses and were affiliated with
survival rates; namely, cancers with a poorer prognosis presented with higher levels of
distress. Five year survival rate was a significant predictor of distress in unadjusted
analyses, yet did not predict distress in covariate-adjusted analyses. This null finding may
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be attributed to the fact that the participants are most likely healthy, high functioning
cancer patients and may even be deemed as survivors given that they are living in the
general population and healthy enough to participate in such a survey. Thus, since those
with a more advanced diagnosis may be less likely to participate in the NHIS, the current
study may under-estimate distress, and may provide a picture of distress rates among
cancer survivors living in the general population.
The time span since one’s diagnosis of cancer was also not shown to be
significant in either unadjusted or adjusted analyses. General established research trends
have demonstrated that distress tends to decrease as time since diagnosis increases
(Fulton, 1998; Hughes, 1985). However, the null findings in the case of the current
research may be explained further by the problems in measurement of this variable.
Calculation of time since diagnosis was specific to each diagnosis of cancer, therefore
there were difficulties in determining an accurate estimate for those who were diagnosed
with more than one type of cancer.
Yet another important and interesting finding from this study speaks to the
current trend and rate of health care utilization as predicted by distress among cancer
survivors. Examining the utilization of health care among cancer survivors will aid in
meeting the needs and assessing the pattern of use that is currently occurring on a
population level. In turn, identifying and targeting those who are in more dire need of
services (e.g. higher levels of distress) may potentially reduce unnecessary utilization and
associated costs. What can we do as a nation to facilitate more necessary use of
psychosocial services in order to ameliorate some of the issues associated with prolonged
and festering distress? This study can provide some insight and thus help to answer these
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lingering yet imperative questions. Why is it important that distressed people seek
medical and professional help, namely cancer survivors? Untreated depression has been
found to be associated with poorer medical adherence, longer hospital stays, increased
morbidity, and possibly increased mortality among cancer patients (Bardwell et ah,
2006). Thus, it is imperative that clinically distressed individuals seek the help they need.
The current study found that distress increased the likelihood of ER visits as well
as mental health visits among cancer patients. However, in the United States, mental
health services are not accessed by 55% of patients with major psychiatric disorders that
are cancer-related (Kadan-Lottick et ah, 2005). Consistent with this statistic, results from
the interaction of distress and diagnosis on mental health care visits revealed that while
distress increased the likelihood of cancer patients seeing a mental health professional,
healthy and chronic patients were significantly more likely to make such mental health
visits. Thus, while distressed cancer patients are more likely to seek help, there is still an
astounding number that is not getting the help they need.
Hence, an examination of the factors that may mediate the relationship between
distress and health care utilization could be helpful to determine why such patterns are
observed. This was attempted by looking at the possible interaction of distress and
affordability of mental health care on number of ER visits over the past 12 months.
Although a significant interaction was not observed, limitations in terms of the binary
nature of the afford vs. can’t afford health care response options may have limited the
results. However, research shows that the average cost of an ER visit is $1,200 (EMS
report, 1997). In fact, Emergency Medical Specialist Gary Ludwig has been quoted as
saying that “Treatment in an emergency room is probably one of the most costly methods
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of delivering health care” (EMS report, 1997). Thus, of 1,879 cancer survivors analyzed
in the current study, 541 have made at least 1 visit to the ER in the past 12 months.
Hence, if this trend were to continue on a national level, of the ten million Americans
living with cancer, roughly 2.9 million would visit the ER within the last 12 months. If
each ER visit is estimated at $1,200 (EMS, 1997), this would incur a cost of
$3,455,029,271 yearly. For those without insurance, a bill of such magnitude may elicit
great distress and determine one’s options and thus actions. Similarly, the strength of the
association between distress and ER visits is greater in cancer patients than it is among
chronic and healthy patients. This may be attributed to the fact that cancer patients have
been known to experience more physical comorbidities that may induce pain and cause
further physical disability compared to healthy individuals as well as those with other
chronic conditions (Sydney et al, 2006).
Clinical Implications
Although these findings bear obvious statistical significance as evidenced by the
results, the findings have several relevant and imperative clinical implications. Primarily,
this study helped to identify new and confirm previously hypothesized risk factors for
distress. In doing so, this enables targeting certain populations for interventions and will
aid in intervention development and preventive care. This, in turn, may help cancer
patients pursue long term follow up care practices by tailoring their treatment plan and
meeting their individual and specific needs.
Furthermore, this study paints a picture of the experience of distress among
cancer survivors. Again, understanding this population is crucial, as there are an
estimated 8 million survivors living in the U.S. (Diemling et al., 2006). Thus, this study
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helps to identify the patterns occurring within this population which may in turn
demonstrate how to better cater to this population and decrease unnecessary health care
utilization. This study also helps by beginning to identify possible barriers or cost issues
(e.g. lack of insurance, ability to afford mental health care) that may contribute to distress
and inhibit patient from receiving optimal care and may affect quality of life among these
individuals. Further research is needed on this subject, but is crucial considering the lack
of access to health care that 45 million Americans experience (Center for American
Progress, 2007). Finally, this study is one of the first population based studies looking at
cancer related distress- therefore results from this study may be able to speak to what is
occurring on a national level among cancer survivors.
Limitations to the Study
Although the current study has potentially identified new risk factors for distress
among cancer patients and provided relevant information about the current use of the
health care services available for cancer patients, the current study has several limitations.
Primarily, this study is limited in the scope of what it can examine given that it is archival
data, and the variables available for manipulation are restrictive and predetermined. In
addition, this data is self-report data and there is a certain degree of caution that must be
taken in drawing conclusions from such possibly inaccurate data.
In terms of the population of cancer survivors surveyed in the study, these are
probably mostly healthy individuals who living in the general population and may not
have severe forms of cancer (or else they would not be participating in the survey,
chances are). Thus, this study may be an underestimate of distress rates across diagnoses
of cancer, particularly for high mortality rate diagnoses. Furthermore, because so many
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cancer diagnoses were analyzed, the focus was broad and perhaps not specific enough to
draw any real conclusions about each respective diagnosis of cancer. On the same note,
only between group differences were examined among the diagnoses of cancer, wherein
within group analyses could feasibly provide more information specific to a diagnosis.
Thus, results may not generalize to all different types of cancer.
Sizes of certain groups of cancer diagnoses were often small; therefore the extent
to which analyses could be conducted and conclusions could be drawn was limited.
Moreover, the sample size for the analyses was large; therefore it was easy to determine
statistical significance. Because small mean differences were observed in addition to
small F values for predictive models that were significant, this may have been due in part
to the large sample size and may sacrifice a substantial effect size.
The K6 may lack breadth and depth due to its brevity, thus reducing its sensitivity
relative to more detailed measures of distress/ depression/ anxiety. For example,
Veldhuizen, Cariney, Kurdyak, & Streiner (2007), examined the ability of the K6 to
detect disorders among respondents in different diagnostic categories. Results indicated
the sensitivity of the K6 varies significantly by diagnosis; it is highest among respondents
with multiple conditions and lowest among those with one diagnosis only. Thus, the K6
is likely to result in biased prevalence estimates (Veldhuizen et ah, 2007). In like
manner, the limited range of the K6 may inhibit straightforward regression which was
employed in the current analysis, as opposed to a more complex modeling procedure.
Furthermore, these findings are from several thousand individuals from one single year.
More generalizable and accurate data could be compiled if more than one year of data
was merged and analyzed.
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Finally, it is important to mention that the measure of distress used in these
analyses have not been validated with cancer patients specifically, thus a more tailored
measure would be ideal to speak more soundly to what is occurring within this specific
population.
Nevertheless, it is important to begin to piece together significant differences
across diagnoses of cancer (e.g. associated mortality rates, treatment regiments, etc) as
well as commonalities of cancer in general (e.g. threat of a chronic, incurable disease)
that currently exists surrounding the epidemic of cancer in order to begin to treat each
diagnosis at a specific level in order to target and relieve the distress.
Suggestions for Future Research
The current study has confirmed as well as explored contributory factors to
distress such as physical co-morbidities and cancer-specific variables as well as
demographic factors. In addition, new doors and possible new horizons to be explored
have been uncovered by the present study specific to cost of health care and access of
specific types of care. Therefore, research in this area should continue to build on these
findings in order to better serve this ever growing population of cancer survivors. For
example, future research could explore further factors that may be linked to distress such
as availability and accessibility or lack thereof of psychological and medical services.
More importantly, it would be important to focus on the cost and/ or insurance barriers
that exist which may prevent one from receiving optimal care. Along the same lines, it is
important to identify the factors that might mediate the relationship between distress and
health care utilization, such as insurance or cost barriers.
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In addition, change over time among cancer patient’s data could be usefultherefore conducting a longitudinal study or analyzing data across several years of
datasets such as the NHIS may provide a larger picture of what is occurring with
individuals with cancer over time.
Summary and Final Conclusions
In conclusion, this study has painted a picture of cancer survivors living across the
United States with a variety of cancer diagnoses. Although the severity and life threat is
probably lesser to individuals who participated in the current study (due to the lack of
representation of more severe diagnoses and relative health assumed to be able to
participate), cancer survivors were still found to present with higher levels of nonsomatic distress compared to the healthy population as well as other chronic disease
sufferers.
The ability to identify the factors which may contribute to such distress (e.g.
younger age, lower SES, and prevalence of one or more co-morbid conditions) and
understanding how this distress may manifest itself (e.g. somatically) can aid in targeting
and intervening with distress which may help to cut down on unnecessary health care
visits and thus drive down the cost to health care providers. Furthermore, such an
understanding can help alleviate distress among patients suffering from this disease.
The current study is among the first of its kind to be able to examine these factors
on a population level within so many diagnoses of cancer. However, further and more
specific analyses within each diagnosis as well as an exploration of cost and insurance
issues may provide a more accurate depiction of what drives health care utilization
among cancer survivors
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Variables Analyzed in the NHIS (2004)
Demographic Variables'.
Variable:

Age (AGE P)

Item Wording:

How old are you?

Response Options:

000-120 age in years
997 Refused
999 Don’t know

Variable:

Sex (SEX)

Item wording:

Are you male or female?

Response Options:

1 Male
2 Female

Variable:

Ethnicity (HISCOD12)

Item Wording:

Do you consider yourself?...

Response Options:

Recoded so that...
1 = Hispanic
2 = White (non-Hispanic)
3 = Black (non-Hispanic)
4 = Other (non-Hispanic Other)

Variable:

Marital Status (CDCMSTAT)

Item Wording:

What is your current legal marital status?

Response Options:

Combined and recoded so that...
1 = separated
2 = divorced
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3 = married
4 = single
5 = widowed
Variable:

Income Group (INCGRP)

Item Wording:

What is your total income over the past 12 months?

Response Options:

Combined and recoded so that
1 = $0-50,000 per annum
2 = $50,001 - $75,000 per annum
3 = >$75,001 per annum

Note: Like most measures, income had a substantial amount of missing data (>300
missing cases), therefore in adjusted analyses, income was eliminated and substituted by
education which was thought to tap into the same SES groups.
Variable:

Education Level (EDUC1)

Item Wording:

Highest level of school you have completed?

Response Options:

00-98 (continuous variable recoded so that...)
1 = Less than high school education
2 = High school education
3 = > high school education

Family Structure Variables:
Variable:

Family Size (FM SIZE)
Number of people in family

Item Wording:
Response Options:
Variable:

01-99

Number of kids in family (FM KIDS)

84
Item Wording:

# of kids under 18 in family

Response Options:

00-25

Variable:

Number of elders in family (FM ELDR)

Item wording:

Number of family members 65+

Response Options:

00-25

Cancer Variables:
Variable:

Diagnosed with Cancer? (CANEV)
Have you ever been told by a doctor or other health professional

Item Wording:

that you had cancer or a malignancy of any kind?
Response Options:

1 = Yes
2 = No
7 = Refused
9 = Don’t know

Variable:

Cancer Kind (CNKIND 1-31)

Item Wording:

(If “yes” to ever had cancer... go to:) What kind of cancer was it?

Response Options:

1-31 types, recoded into 11 types:
1 = Breast

2 - Lung

3 = Colon

4 = Head/ neck

5 = Lymphoma

6 = Gynecological

7 = Prostate

8 = Melanoma

9 = Genitourinary

10 = Other

11 = More than 1 type of cancer
Note: The 2004 NHIS offered 31 types of cancer, including a group of “other, not
mentioned.” For the purposes of this study, cancer groupings were based off of major
types of cancers identified by earlier studies (e.g. Zabora et al.). Additionally, criteria for
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inclusion was cancer types that contained no less than 50 individuals and diagnosis of
cancer had to be of some seriousness (e.g., non-melanoma skin cancer was excluded).
Sometimes certain cancers that were of like nature were grouped which created groups of
at least 50 for that type. Also, it was important to differentiate diagnoses for the purposes
of the hypotheses/ analyses proposed.
Variable:
Item Wording:

5-year survival rate (SURVIVAL)
Variable was created based on cancer diagnosis and 5 year survival
rates were assigned using Surveillance Epidemiology and End
Results (NCI, 1995-2001)

Note: Because variable was found to have minute values for beta weights in regression
analyses, a linear transformation of the variable was made by dividing the variable by 20
to make the trends more observable.
Variable:

Time Since Cancer Diagnosis
(Combined from several variables, including...)
1. Cancer Age (CANAGE 1-31)
Item Wording:

How old were you when your cancer was

first diagnosed? (for each 31 types of cancer)
Response Options: 01-84: 1-84 years
85: 85 + years
97: refused
98: not ascertained
99: don’t know
2. Age (AGE_P)^

86
*(Age - Age Diagnosed with cancer ) = computed variable for time
since diagnosis
Note: For individuals diagnosed with more than 1 type of cancer, it was recoded so that
time since diagnosis is assigned to the first cancer the individual was diagnosed with.
Also, because age is coded so that individuals who are over the age of 85 are grouped
together to give one value, an accurate time since diagnosis variable was not computed
for these individuals. Therefore, individuals 85 and over were assigned to have missing
data for the continuous time since diagnosis variable.
However, a categorical variable was created to include those over the age of 85 by
assigning a value of “1” if the cancer diagnosis was within the last year, “2” if the cancer
was diagnosed over 1 year, but less than 5 years ago; and “3” if the cancer was diagnosed
more than 5 years ago.
Physical Comorbidity Variables’.
Variable:
Item Wording:

Physical Comorbidities:/ Chronic Disease Sufferers
Now I am going to ask you about certain medical conditions. Have
you ever been told by a doctor or other health professional that you
had...
Hypertension (HYPEV), Cardiac Disease (Combined from “ever
had angina (ANGEV), heart condition (HRTEV), coronary heart
disease (CHDEV), and myocardial infarction (MIEV), Stroke
(STREV), Emphysema (EPHEV), Asthma (AASMEV), diabetes
(DIBEV), Kidney disease (KIDWKYR), Arthritis (ARTH1), liver
disease (LIVYR), Chronic Pain (Combined from pain in neck
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(PAINECK), leg (PAINLEG), face (PAINEACE), migraine
(AMIGR)); (these conditions were addressed separately, but
consolidated here)
Response Options:

1 = Yes
2 = No
7 = Refused
9 = Don’t know

Variable:

Diagnosis Group (DXGROUP 1, 2, 3)

Note: This variable was created from the “ever been diagnosed with cancer”- if response
was ‘T’(yes), diagnosis group =1; of had said yes”!” to any of the chronic conditions
above, diagnosis group=2; if answers to cancer diagnosis was “no”(2) AND answer was
“no”(2) to any of the chronic conditions, then individuals were assigned diagnosis group3 (healthy group).
Psychological Distress: The Kessler-6 Scale (K6)
Serious Mental Illness (SMI) = K6 score of > 13 (see below for explanation)
Variable:

Sad, Nervous, Restless, Hopeless, Effort, Worthless (*Note: all feelings
addressed separately, but listed here for brevity purposes)

Item Wording:

In the past 30 days, how often did you feel...

SAD: .. .so sad nothing could cheer you up?

25,000-

20,000-

>*
O 15,000c
G)
3

o-

CD
LL

10,000-

5,000

0

T
1.00

2.00

3.00

newsad

4.00

5.00

Mean = 4.553
Std. Dev. = 0.8565
N = 30,812

NERVOUS: ...nervous?

25,000-

20,000-

o 15,000-

c

05
3
CT

2

LL

10,000-

5,000Mean = 4.
Std. Dev.
N = 30,82

0
1.00

newnervous

RESTLESS: ...restless or fidgety?

25,000-

20,000-

o 15,000-

c

10,000-

Mean = 4.4251
Std. Dev. = 0.97679
N = 30,805

newrestless

WORTHLESS: ...worthless?

30,000-

25,000-

20,000-

CT 15,000-

10,000-

Mean = 4.8176
Std. Dev. = 0.62717
N = 30,791

newworthless

Response Options:

0 = none of the time
1 = a little of the time
2 = some of the time
3 = most of the time
4 = all of the time

NOTE: This variable was created as a composite, then divided by the number of valid
responses to yield an average. The composite score without the average was also used for
the purpose of some analyses.

Health Care Utilization Variables:
Variable:

Mental Health Care Affordability (AHCAFYR2)
During the past 12 months, was there any time when you needed any of

Item Wording:

the following, but didn’t get it because you couldn’t afford it?... mental
health care or counseling
Response Options:

(Recoded to include...)
2 = can’t afford
1 = can afford

Variable:

Mental Health Care Utilization (AHCSYR1)
During the past 12 months, have you seen or talked to any of the following

Item Wording:

health care providers about your own health?.... a mental health
professional such as a psychiatrist, psychologist, psychiatric nurse, or
clinical social worker?
Response Options:

(Recoded to include...)
2 = yes
1 = no

Variable:

Medical Specialist Visits (AHCSYR8)

Item Wording:

During the past 12 months, have you seen or talked to any of the following
health care providers about your own health?.... A medical doctor who
specializes in a particular medical disease or problem?

Response Options:

(Recoded to include...)
2 = yes
1 = no

Variable:

General Doctor Visits (AHCSYR9)
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During the past 12 months, have you seen or talked to any of the following

Item Wording:

health care providers about your own health?.... a general doctor who
treats a variety of illnesses?
Response Options:

(Recoded to include...)
2 = yes
1 = no

Variable:

ER Visits (AHERNOY2)

Item Wording:

During the past 12 months, how many times have you gone to a hospital
emergency room about your own health?

Response Options:

(Recoded to include...)
01-08
Note: This variable was also dichotomized for logistic regression purposes
to be:
2 = no, not been to ER in past 12 months
1 = yes, have been to ER in past 12 months

